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Npizootic  Status  of  Natural  Pool  of  Plaguo  la  tho  U2SR 
in  195+-1956  and  an  Analysis  of  tho  Pleasure 3  Taken 

B*  N.  Pastukhov 

Deputy  Chiof  of  tho  Plain  State  Sanitation  Inspection  of  tho 

Ministry  of  health  USSR.  . 

Natural  foci  of  Plaguo 

In  tho  hoSP.j  as  is  veil  kuh/n,  there  are  activa  natural 
•fool  cf  pl.-.guo  vhioh  occupy  on  tensive  spaces  on  tho  torritoxy 
of  Naurkkitna,  in  Contra!  Asia,  the  lever  Volga  region,  tho 
Cranscaus  :.sus  ai.d  Transhaikal » 

The  fruitful  study  of  Academician  Yo  •  II#  Pavloskiy  or. 
licences  '.'ith  natural  f ocaliaaticn  based  on  plaguo  invosti- 
'ati<Jus  by  Russian  and  Soviet  scientists  D.  K#  Zabolotniy, 
jT*  A#  C-ayskiy,  II.  F.  Gamaleya,  33#  A#  C-ayskiy,  I.  A#  Dorain- 
pkiy,  I*  G.  Iox'f ,  II.  I.  ICalabukhov II.  U*  Klodnitskiy,  S.  21. 
•Tikr.norov  ,  P.  II*  Stupnitskiy,  I*  S*  Tinker,  II.  II.  Tikhomi¬ 
rova,  Y.  ‘I*:.  Podorov  ,  B*  K.  Ponyulc,  and  many  others,  afford¬ 
ed  tho  basis  for  determining  tho  exictenco  of  tho  following 
{natural  foci  of  plaguo  on  tho  territory  of  tho  USSR:  l) 
Caspian;  2)  Central  Asiatic,  which  is  divisible  into  plain 
xnd  mountainous  portions;  3)  Trans Caucasian,  and  4)  Trans-  • 
baikalian. 

Burins  tho  course  of  studying  plaguo  moro  than  ^0  species 
>f  rodents  and  an  evon  largor  numbor  of  spooios  of  floas  wore 
Remonstrated  which  maintain  tho  focalization  of  plague*  Un¬ 
doubtedly,  not  all  those  rodonts  and  fleas  are  of  tho  samo 
significance  in  plaguo  focalization. 

Tho  Caspian  focus  includos  tho  Caspian  lowlands*  Tho 
r.orthwostorn  boundary  of  the  focus  basically  passes  through 
[jho  Yorgoni  hoights  and  tho  Ilanych  somidosort,  including  tho 
Rowland  regions  lying  to  tho  North  (Groznyy)  and  East  (South 
hC  tho  mouth,  of  tho  Sulak  Rlvor)  to  tho  eastern  boundary  of 
Vuo  Caucasus.  To  tho  North,  on  tho  right  bank  of  tho  Volga 
.she  focu..  outends  to  tho  bond  of  tho  Volga  River  in  tho 
legion  of  Stalingrad,  and  in  tho  aroa  betwoon  tho  Volga  and 
Aral  Rivers ,  to  tho  mouth  of  tho  Kushum  Rivor*  In  tho  East 
uho  focus  goes  across  tho  Ural  River  and  includos  Dzhauboy- 
iuskiy,  Xaratyubinskiy,  Taypakokiy  rayons  of  Zapndno-Xaza- 
Rhstanskaya  Oblast  and  Kzyl-ICuginskiy  Rayon  of  Gur’yovskaya 
blast,  joining  Up  with  tho  Central  Asiatic  focus  in  tho 
'kern  portion  of  tho  Transurals,  whereby  tho  boundaries 
•  -  xc  .  them  aro  indistinct, 

|  Ir.  lie  stoppo  portion  of  this  f ecus  tho  r  J.n  voctor  and 
res.,  rv.-r  of  tho  plague  infection  is  eho  vo.>  ;1  ition  of 


i  r  i  .  I'  - . . — . .  ..  j 

[dwarf  sous like  (Citollus  pyg ^aous  Pall® ) 9  from  ’..'Ivich  in  fcho  j 
!  summertime 9  as  tho  rosult  of  contact  with  them,  cases  can.  j 
joccur  among  pooi^lo®  In  tho  candy  portion  of  tho  focus  tho  j 
jmnin  voctors  of  plaguo  info ct ion  aro  tho  meridional  jird  J 
(Morionos  inaridianus  Pali®)  and  possibly  tho  crostod  jird  j 
(21*  tamai’iscinus  Pall®)®  .  j 

i  In  tho  autumn-wintor,  house  mice  phis  musoulus]  and  cavpl 

i  voles  which  aro  infected  by  plague  from  sov.sliks  and  jirris  j 
|ovon  in  tho  summertime  can  participate  in  transmission  of  tip 
'in  foot  ion  to  matio  j 

!  Tho  Central  Asiatic  focus  is  tho  most  extensive  of  j 

ooviot  foci®  It  o;: tends  from  the  00.0 torn  shore  of  tho  Cas- j 
plan  Sea  in  tho  t/ost  to  tho  mountain  ranges  of  eastern  Tyanp 
j.Shan*.  and  Tarbagatay  in  tho  Hast®  Its  northern  boundary  j 
passes  approximately  along  tho  Prictubinskiy  Plain,  north 
Lshoro  of  tho  Aral  boa  and  s  out horn  part  of  tho  Kazaklxskiy 
molkosopochnik  [Kazakh  hills  ]  ®  Tho  southern  boundary  goes  j 
Soyond  tho  limits  of  tho  Soviet  Union®  to  Iran,  Afghanistan 


oyond  UJUO  Ox  X/.UvJ  OOViUl-  UlAJ.Oi.l9  OU  -J.XC.iA5 

and  China*  In  tho  Southwest  tho  focus  joins  up  with  tho  Ir:'n- 
'\sia  Minor  and  Transcaucasian  foci;  in  tho  Northwest 9  with 
tlxo  Caspian  focus* 

j  Studios  of  rocoat  years  9  made  in  tho  Central  Asiatic 

;foous,  give  us  quito  a  complete  and  specific  idea  .about  it* 
jfha  main  vectors  and  reservoirs  of  pluguo  infection  in  tho 
Slain  (or  dosort)  region  of  this  focus  aro  tho  groat  sand 
j.’ats  (Rhombomys  opimus  Licht.)  #  which,  together  with  other 
rodonts,  servo  as  tho  sourco  of  plague  in  ijooplo*  An  ossonj* 
tial  part  in  tho  distribution  of  tho  plague  pathogen  in  thij 
tfocus  is  playod  by  rod-tailed  jirds  (Mori ones  orythrourus 
’Gray)  * 


In  the  mountainous  portion  of  tho  Central  Asiatic  focus 
tho  plaguo  rosorvoirs  aro  tho  Altai  marmots  (Marmot a  baibacj- 
iua  Katsch)  and  loug-tailod  marmots  (M®  caudata  Gooffr®)® 

Tho  Transcaucasian  focus  is  bounded  on  tho  North  by 
3ol*shoy  Kavkazskiy  Khrebot  [Groat  Caucasian  Range  3  ,  whilo 
Jits  soutliorn  boundary  passes  boyond  tho  limits  of  tho  Soviot 
fJnion  into  Turkoy  and  Iran®  To  tho  host  tho  focus  on  tends 
rco  tho  middlo  courso  of  tho  Aura  River  (region  of  Rustava) 
and  to  tho  Last,  to  tho  Caspian  Soa® 

j  On  tho  territory  of  tho  Transcaucasian  focus  tho  main 

rolo  in  maintaining  tho  plaguo  onzootic  is  playod  by  jirds, 
possibly  including  tho  red-tailed  jircls®  j 

j  The  Transbailcalian  focus  is  part  of  tho  oxtouoivo  Conj- 

•tral  Asiatic  focus.  Its  southern  part  bordors  on  plaguo-  i 
enzootic  areas  of  tho  Mongolian  People* s  Republic®  Tho  -wost- 
prn  boundary  of  tho  focus  passes  c.Xoag  tho  Argun*  Rivor  (near 
pho  villago  of  Srodno-Argunskiy ) ®  The  northern  boundary  coy 
inoidos  with  the  area  of  dosort .steppos*  To  tho  East  tho  j 
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extends  to  Lake  Eornh-Toroy. 


ecus 

orvoir  of  plaguo  in  this  focus  is 


Tho  nain  vootor  and  ro- 
the  tarbagan  (Ilarmota 


sibirica  ib-cldo )  «  t 

A  significant  factor  in  tho  spread  of  plaguo  has  boon  ■ 
comols,  which  uoro  infected  from  rodents  and  their  fleas,  be¬ 
cause  cases  of  plaguo  in  camels  t;oro  observed  021X7  in  places^ 
of  active  epizootics  avion"  redouts «  Infection  of  people  f  reva 


bide  camels  occur  rod  from  quartering  then ,  removing  thoir 
b air  r.~d  dressing  the  c 
j  In  tho  USSR  there 

epizootics  of  pi; 


..  ‘./''flO  v> 

e.ro  no  pormaaont  rat  foci  of  plague  «j 
r.o  amo rate  observed  in  Russia  which 


1; 


,’vod  as  the  cause  of  infection  of  people  (in  Odessa  in  1901, 
,'S0?.9  1910  and  in  Batumi  in  1901,  1916  and  192!)  were  tho  re¬ 
tries  of  importation  of  plague  inf  action  into  those  ports 
from  without « 

An  exceptional  role  in  tho  rooting  of  plaguo,  in  it3 
•pro  ad  and  transmission  to  nan  is  played,  as  is  well  known., 
by  rodent  octoparas'itos  and,  chiofly,  fleas.  V/o  cannot  ovo:!>- 
;lool:  the  extensive  investigations  of  this  subjoct  in  tho 
JIBS P.  made  by  Soviet  parasitologists  under  tho  supervision 
pf  Professor  I0  Go  Ioff.  Tho  combination  of  fundamental  ini 
j/ostigations  of  tho  significance  of  various  speoios  of  fleas 
[in  natural  fooi  of  plague  'made  by  I.  G.  Ioff  undo  it  possible 
[to  work  out  a  number  of  now  concepts  which  havo  obtained 
broad  recognition*, 


l 


Tho  Epizootic  Status  of  Natural  Foci  in  1954-1956 


V/hilo  in  tho  past,  at  tho. end  of  tho  19th  century  and 
jtha  first  quarter  of  tho  20th  century,  in  the  aroa  of  tho 
natural  f ocalization  of  plaguo  plaguo  opidomics  among  tho 
[local  population  woro  observed  which  in  various  years  took 
pooros  and  hundrods  of  human  lives,  since  approximately  192^ 
Jsinco  tho  tino  of  extensive  development  of  measures  against 
plague,  cases  of  plaguo  among  people  in  tho  USSR  are  prac¬ 
tically  not  oncoimtorod. 

At  tho  same  tirao,  plaguo  epizootics  among  rodents  ob- 
orved  in  pact  years  continue  to  occur  oven  now  in  a  number 
,f  regions  of  tho  aroa  of  natural  plaguo  foci.  In  coi-tain 
years,  tho  opizootlcs  included  considerable  torritory  and 
incurred  in  acuto  and  diffuso  forms. 

Boforo  procooding  with  tho  charaotorization  of  tho  19^4- 
.'  996  epizootics  v/o  should  presont  cortain  data  on  tho  consus 
:uvd  distribution  of  tho  most  important  rodents  and  floas  inf 
joviot  fooi. 

;  Tho  Caspian  focus.  In  tho  northwost  Caspian,  in  its 

btoppo  portion,  tho  consus  of  sousliks  and  thoir  floas  ro- 
■ained  moro  or  loss  stablo  throughout  1954-1 956  and  Yvas 
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iroXutivoly  low,  A  somowliat  increased  ccuslik  coixsuo  was 
.’noted  in  Dagcstanslcaya  ASSR,  Astrakhanskaya  Oblast  and  in 
tho  southern  rayons  of  Stalingradskayu  Oblast* 

Xn  tho  sandy  portion  of  this  focus —tho  Volga. -Ural 
sands- '■both  spocios  of  jix-ds  and  their  fleas  did  not  show  any 
!  marked  increase  in  census,  by  and  largo,  in  those  areas,  j 
(although  in  a  number  of  rayons  of  Gur’yovskaya  Oblast,  begin- 
jning  with  1955j  a  cortain  increase  was  observod  in  tho  number 
■of  jirds  and  their  floas0  j 

Central  Asiatic  IT  cons  „  X.n  tho  plain  portion  of  this  j 
foous  tho  census  of  jix-ds,  {  hero  and  there  it  is  a  little  awk- 
ward  to  express  tho  content  of  tho  word  used  horo,  bocauso  ! 
tho  noun  "poschunka"  moans  "great  sand  rat"  when  used  with  i 
ono  adjective  and  moans  "  jirds"  when  used  with  other  adj oc-j 
tivos;  as  a  aattor  of ‘fact /  theca  animals  aro  generally  known  ao  :,sani 
rats";  tho  torn  "gerbil " . i s  also  applied  loosely  horo;  actually,  jirdo j 
'.aro'  gorbilc  belonging  to  gcnus.yoricr.es]  #  including  tho  groat  sand 
rats  and  red-tailed  jirds  and  thoir  floas,  markedly  docroaco>j.l 
in  1954-1956;  however,  on  tho  territory  of  ICara-Kalpakfikayal 
ASSR  and  Kz  y  1  -  0  x-d  i  a  s  Icay  a  Oblast  of  Kazakhs  SR  tho  census  of  J 
jirds  and  gx-oat  sand  l'ats  and  thoir  f loas  remained  high*.  Inj 
1956,  in  cortain  placos  of  tho  Krasnovodskiy  plateau,  in  thb 
southern  rayons  of  Tur!cmonS,SR,  as  well  as  in  Zhilolcosinclciyj 
and  Makatskly  rayons  of  Gur * yovskaya  Oblast  a  local  incroaso 
in  tho  census  of  great  sand  rats  was  noted. 

In  tho  mountainous  part  of  tho  Central  Asiatic  focus, 
chiofly  in  Kix-gizSSR,  tho  ruarmot  consus  was  high  and  remain¬ 
ed  almost  stable  during  those  years*  Tho  census  of  marmot 
floas  xras  low. 

Transcaucasian  foous*  On  tho  Apsheron  peninsula, 
whore  in  1953  thoro  was  mass  multiplication  of  rod-tailed 
jirds,  tho  consus  of  those  jirds  and  thoir  floas  was  marlcoo- 
ly  reduced  in  195^-1956*  An  incroasod  oonsus  of  jirds  and 
thoir  floas  was  obsorved  only  in  tho  stoppo  northwestern 
rayons  of  AzorbSSR* 

In  tho  Transbaikalian  focus  tho  census  of  marmots  and 
thoir  floas  was  lo w*  A  roduotion  of  tho  census  of  max-mots  j 
in  this  focus  occurring  ovox-y  year  should  bo  noted* 

All  tho  data  on  tho  consus  registration  of  rodents 
and  thoir  floas  givo  us  basis  for  bolioving  that  with  the  / 
exception  of  tho  regions  indicated  abovo  it  was  low  every- 
whoro  in  195^~1956*  which  had  an'  indubitable  influence  to  J 
varying  dogroos  on  the  epizootic  processes  in  natural  foci. 

In  tho  last  three  years  in  all  tho  foci  2,643  culturos 
of  tho. plague  microbe  wore  isolated  from  rodents  and  thoir 
ectoparasites;  from  souslilcs,  six  culturos;  from  marmots, 

86;  from  great  sand  rats  and  jirds,  975;  from  other  rodonts, 
110;  and  fi'om  floas  and  other  rodent  ectoparasites,  1 ,566  j 
i  '  % _ _ _ _ I 
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•cultures.  from  thoso,  in  195;4  1j532  cultures  wore  isolatod 
!in  1955,  719a  and  in  1956  (up  to  1  November )  ,  392  cultures. 

.<  X  shall  present  the  figures  for  isolation  of  plaguo 

! cultures  for  tho  soparato  foci.  _  _  j 

Xn  tho  Casoirn  focus  in  throo  years  only  flvo  plaguo 
'miorobo  cultv\ros  uoro  isolatod.  Two  of  those  cultures  wore 
i  obtained  on  tho  territory  of  Astrakhans toy a  Oblast,  include 
jin*  cue  culture  which  was  isolated  in  April  125‘>  from  a 
of  jerboas  (Geirtopoda  toluni  I/icht.)  caught  in  tho 
!  Volga  re "ion,  and  another  in  1 935  from  a  dead  souslilc  found ( 

•  in  iv'harabalinskiy  Ihyon  on  tho  border  of  G-ur  yovskaya  Oolau 
j'fhe  other  three  culturos  wero  obtained  in  Kinilyuruovskay  | 
•dayon  of  Bases t anclcaya  ASS R  in  May  1956;  of  thoso,  two  wore  xrom 
■the  bodies  of  sous  like  and  o  no,  from  floas  token  from  sovislalc 

j’"01 "  °Tn  other  years,  in  As t rakhans kaya  Oblast  and  Dagos  t  an  j* 
i  skaya  ACGR,  just  as  in  tho  other  oblasts  of  tho  Caspian  foe 
jus  no  jieoot ics  v;o»o  found  in  tho  entire  period.  ; 

|  xli  tho  Central  Asiatic  focus  during  those  throo  years 

;  2  ,t-3G  cultures  of  a  plaguo  micribo  wore  isolated.  I  shall  • 

; give  tho  characteristics  of  tho  epizootic  status  oi  Con^ral 
| Asia  by  individual  republics  and  oblasts. 

I  In  TurioaonSSIl  active  diffuso  epizootics  occurring  aaon 

throat  sand  rats  and  jirds,  which  began  in  1953s  chiefly 
j  among  tho  rod-tailod  jirds ,  continued  during  195lJ—1933  on 
j  tho  territory  of  Krasnovodekaya  and  Ashld.iabadsk.aya  oblasts. 

1  faring  thoso  two  yoars  1,279  cultures  of  tho  plaguo  pathogc 
iwero  isolatod  from  rodonts  and  thoir  octoparasitos  from  194 
["points11,  whereby  about  1,000  cultures  wor©  obtainod  from 
! floas  caught  in  tho  holes  of  groat  sand  rat 3  and  jirds.  In 
I  addition,  in  1955-1956  throo  cultures  of  tho  plaguo  patho¬ 
gen  wore  isolatod  in  Tashauzkaya  Oblast;  of  thoso,  one  cul- 
!  tv.ro  was  obtained  from  a  groat  sand  rat  in  1955  caught  110 
; kilometers  to  tho  southwost  of  tho  city  of  Tashauz;  two  cul- 
j  t vires  in  1956  uoro  taken  from  floas  which  v/oro  obtainod  frd“ 
j  groat  sand  rat  holes  in  Takhtinskiy  Rayon.  In  Krasnovod- 
ckaya  and  Ashkhabadskaya  oblasts  in  1956  it  wa3  iapossiblo 
i  to  find  p3.aguo  among  tho  rodonts. 

In  UzbolcSSR  in  195-J-1955  103  plague  microbe  cultures 
-.::,rc  isolatod  from  rcd-tailod  and  meridional  jirds  and  thoi] 
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?:.eac  frem  24  "points"  of  Tamdirtskiy  Rayon  of  Bulcharsknya 
X blast.  In  1956,  in  this  area  no  culturos  v/oro  isolatod. 

In  addition,  in  Uzbokistan  in  threo  yoars  270  culture 
ro  isolated  on  tho  torritory  of  Kara-Kalpakskaya  ASSR  fr<j 
groat  sand  rats  and  noridional  jirds  and  thoir  floas.  Thoro 
>by,  70  culturos  v/oro  isolatod  in  1954;  138,  in  1955  from 
redouts'  caught  in  tho  environs  of  tho  villago  of  Kipchalc 
’  r.bong  tho  odgo  of  tho  Kyzyl-Kumy  sands,  and  62  culturos  in 
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195$  iii  tho  northeastern  part  of  Takht 0. ••»Iupyrs  kiy  Rayon  *  I 
C:i  tho  territory  of  KazakhSSR,  in  tho  part  of  it  whicli 
lies  x/ithin  tho  limits  of  tho  Contra].  Asiatic  focus,  during! 
this  period  of  time  $63  cultures  of  tho  plaguo  pathogen  voro 
isolated  at  tho  following  p lac os :  i 

In  Gur* yovskaya  Oblast  {tho  Priembinskiy  Plain  and 
Mangyshlak)  255  cultures  x/oro .  isolated  in  tkroo  years*  Of 
those 0  16  cultures  wore  obtained  in  1954  from  groat  sand 
rats#  from  tho  dwarf  souslilc  and  thoir  floes  in  5'hilolcor.in- 
jslciy  Rayon  and  two  , cultures  in  the  south  of  Mangyshlak* 

*  In  1955a  an  opizootic  in  Mangyshlak  occur rod  in  an  act- 

jivo  form#  and  on  tho  toritory  of  Mho vehonkov  skxy  and  Mangle- j 
tausskiy  rayons  150  culturos  woro  isolated  from  groat  sand  j 
rats  ar.d  rod-tailed  jirds  and  thoir  fleas*  \ 

In  tho  spring  of  1956  tho  epizootic  in  ISangistausskiy ! 
Rayon  continued#  and  in  tho  autumn  an  oxcoptionaXly  active  j 
opizootio  of  plaguo  was  demonstrated  among  great  ss.nd  rats  I 
in  Zhilokosinskiy  and  Makatslciy  rayons,  which  included  an  j 
oil  industrial  rogion  and  a  railroad  lino  almost  from  tho 
city  of  Gurayev  to  Dossor  station*  In  all#  in  1956  86  cul¬ 
turos  of  tho  plaguo  pathogon  woro  isolated* 

In  ICzyl-Ordinslcaya  Oblast  sovoro  epizootics  among 
‘great  sand  rats  xvoro  recorded  in  tho  lo.st  threo  years  along] 
jtho  lino  of  tho  Orenburg  Railroad#  whoroby  in  1954  an  opi- 
jzootio  uas  rooordod  also  to  tho  northeast  of  tho  city  of 
Aral*sk  and  on  tho  loft  bank  of  tho  Syr-Dar*  Rlvor*  In  allj. 
tin  this  voar  96  culturos  of  tho  plaguo  microbo  woro  isolated 
from  28  "points "•  In  1955  tho  epizootic  was  found  on  tho 
jtorritory  of  Aral,sk#  ICarraanchlnskly  and  Kazalinskly  rayons* 
whero  165  cultures  of  tho  plaguo  pathogon  woro  isolated  from 
the  groat  sand  rats  and  meridional  jirds  and  thoir  fleas  at! 
{38  "points"#  In  1956#  along  tho  Baykhozhlnskaya  and  Kcirak-j 
jumskaya  highways  and  to  tho  oast  of  tho  city  of  Aral* ok  43 
culturos  woro  isolatod  from  20  “points". 

[  In  characterizing  tho  epizootio  in  Kzyl-Ordinskaya 

-Oblast  it  should  bo  noted  that  in  1954-1955  tho  epizootic 
oxtondod  to  tho  southwest orn  portion  of  Karagandinskaya 
■Oblo.st  on  tho  border  of  Kzyl-Ordinskaya  Oblast#  whoro  from 
‘5  "points"  19  plaguo  Aerobe  culturos  x/oro  isolatod  from 
'groat  sand  rats*  J.*cil  this  time  plaguo  opizootios  had 
'never  boon  rocordod  in  Karagandinskaya  Oblast# 
j  In  Taldy-Kurganslcaya  Oblast  (Sary-Ishik-Otrau  Sands), 

jx/horo  plaguo  opizootieshad  not  boon  observed  sinco  1950,  . 
five  culturos  wore  isolatod  in  tho  summer  and  autumn  of  1956 
!on  tho  territory  of  Karatamskiy  Rayon,  including  four  cul-‘ 
jturos  from  groat  sand. rats  and  ono  from  fleas. 

>  *  finally,  in  Alma-Atinskaya  Oblast  an  opizootio  was 

[found  on  the  territory  of  Narynlcol*  skiy  Rayon#  x/horo  in  1955 
l  1 
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nnT~19ikTfour  cultures  0 £  tho  plague  pathogen  wore 
i'.'ou  Kuran^  nncl  thoii'  floas.  , 

In  XirgisSSa  in  tho  throo  yours  263  cultures  ox  plague  my 
orcbo  we. vo'J:ls  elated  from  mai'mots  and  their  oetopai'asitos  in 


I  sc yk-Kul: skaya  arid  Tyan* -3ho.nl skaya  oblasts  (the  x'ogion  of  ..o- 
,  o-Vozaesonskiy,  Pokrovskiy  and  Dzhoty-Oguzskiy  syrts  [quio.|'- 


sandsl  and  Vostochriiy  A'esay  Valley).  Thereby ,  tho  majority 
of  these  cultures,  amounting  to  1 66,  was  isolated  iri  1956 » 
Uitkin  tho  limits  of  tho  Transcaucasian  focus  in  195b 
no  epizootics  wore  recorded.  In  1955-1956  15^  culturos 
plr.\.;ne  pathogen  i.'ox'o  isolated  on  tho  torrit ox'y 
>/>  ■}  ^  n-,T  active  coxzootic  './as  found 
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ary  ox’  Georgia, 
path  eg  on  v/oro 


>lr.guo  microbo  v/oro 
”■  nmkhorckiy  Rayon. 


of 

Azorb 

ju;;,  v.iiox’o  in  19.5:3  an  accxvo  cpxzoo^xc  v/as  iuwiu  in  rod-tax^ 
xl  ji.vds  including  tho  ontiro  Apsheron  peninsula  and  region 
;o  tho  north  of  Baku.  Thoroby,  in  1955  tho  plaguo 
included  the  central  and  northwostorn  portions  of 
rb aydzhaa- -Yo vlalchs Iciy 0  Saf araliy ovskiy 0  Ku s urn- 1 away  1 0 v - 
Tauzskiy ,  Agdahabodinskiy  rayons  and  canio  oloso  to  the 

In  all,  in  1955  12?  culturos  of  tho 
isolatod.  In  195S»  tho  culturos  of  thd 
isolated  in  tho  sar.to  ax'oas  as  well  as  in 
Twonty-throo  cultures  v/oro  isolated, 
chiefly  from  fleas  and  ticks  of  tho  rod-tailod  jirds. 

|  Tho  Transbaikalian  foou/>,  in  contrast  to  tho  othor  nasutl 
‘xl  foci,  is  in  a  burnod~out  stato.  From  1 5b7  through  195°# 
'lospito  oaroful  investigation,  not  a  cinglo  culture  of  tho 
Slaguo  nicrobo  was  isolatod  in  tho  Transbaikal. 

|  Analyzing  tho  opizootlo  process  os  v/hich  occurrod  in  195^ 
[1056  on  tho  territory  of  all  tho  natural  foci  it  may  bo  said 
that  by  comparison  v/ith  tho  poriod  boforo  1 95b  a  smaller  tor(- 
bitory  v/as  included  by  tho  plague  opizootics ,  and  thoy  as  a 
'/hole  showed  a  tendency  toward  decreasing. 

'uif luonoo  on  tho  progi'ossivo  reduction  in  tho 
'plaguo  microbe  cultures  isolated  in  natural  foci  of  tho  USoBj 
jvory  year  in  tho  poriod  from  195b  through  1 056  (soo  ab 
I  In  195b,  tho  plaguo  epizootics  wore  still  occurring  act&r 
;iy,  although  in  this  year  by  ccnparis on  v/ith  1953  a  dooroaso 
";ho  epizootic  activity  v/as  notod  in  a  numbor  of  placos.  An  a<jt- 
ivc  epizootic  •v/as  found  in  195b  in  tho  Central  Asiatic  focuq 
a  the  territories  of  the  TurlcmouSSft,  UzbekSSR  (including  Ki 
.■•'.valpa.'-.slcaya  A3  SR)  and  Kzyl-Ordinskaya  Oblast  of  IvazakhSSF 
In  1955,  tho  number  of  placos  in  which  activo  epizootics 
Av.ro  f "...  id  decroasod  ovon  further,  although  on  tho  territor¬ 
ies  of  ;ho  Central  Asiatic,  Transbaikalian  and  partly  in  the 
in  .  foci  (Kzyl-Ordinskaya  and  Gur * yovslcaya  Oblasts  of 
khPAA,  UzbokSSR  togothor  with  Kara-Kalpakskaya  ASSR  and 
.  ,-rbSSR)  tho  plaguo  opizootics  continued  to  occur  quit© 
.cutoly  and  oncompass  rolativoly  largo  torritorios  in  placosj 
I  Finally,  in  1 956  tho  activity  of  tho  natural  plaguo  fooi] 
do r-TTP  •  ed  slmrnlv.^. 


Thi* 


s  also  had  an 
total  numb  ex'  o 


2- 

n 


.  7 


Best  Available  Copy 


oloar-out  warmer  in  West  Turkmenia,  in  tl\o  contral,  southern 
ancl  northern  parts  of  Kyzyl-J'umy  •  In  ICava-Kalpakskaya  AGGIv 
and  Xzyl~0rdin3kaya  and  Gur*yovskaya  Oblasts  of  KazakhSSR 
local'acuto  epizootics  of  plaguo  continuod* 

In  contrast  to  what  has  boon  stated,  in  tho  mountainous 
rogiono  of  tho  Contral  Asiatic  focus  tho  plaguo  opizootio 
had  quito  an  aotivo  oourso  during  all  tho  thro©  yoars  among 
tho  marmot 3*  It  should  bo  emphasised  that  in  tho  throo  yoats 
boing  do3oribod  tho  epizootics  wore  found  in  now  places, 
whoro  thoy  had  novor  boon  recorded  bofox'o,  namely*  in  1956, 
on  tho  sfcnppo  areas  of  tho  middle  portion  of  Kurinskaya 
Plain  in  Azorbaydzhan;  in  195^-1955*  in  tho  southwestern 
part  of  Karagandinskaya  Oblast,  and  in  1936*  in  now  places 
on  the  torritory  of  Dagestanslcaya  ASSR* 

An  ovaluation  of  tho  oourso  of  plaguo  opizootios  in 
past  yoars  with  consideration  of  tho  consus  of  rodents  and 
fleas  in  1956  and  tho  su3pootod  consus  of  thorn  in  1957  undor 
tho  spoolfio  conditions  of  various  natural  foci  permits  us 
to  supposo  that  in  1957  it  Is  possible  to  oxpoot  a  certain 
inoroaso  in  tho  opizootio  activity  of  plague  in  a  number  of 
tho  fool*  This  obliges  us  to  inoroaso  investigative  and  pro¬ 
phylactic  work  in  tho  focif 

In  the  Caspian  focus  chiofly  tho  torritory  of  Astrakhan-, 
skaya  Oblast,  tho  eastern  part  of  Groznonslcaya  Oblast,  tho 
northoastorn  part  of  Stavropol* skiy  Kray  and  tho  lowland 
portion  of  Dagostanskaya  ASSR  dosorvo  concontratod  attention; 
hero,  tho  probability  has  not  boon  rulod  out  of  ooourronoo 
of  local  plaguo  opizootios  among  soualiks.  On  tho  loft  bank 
of  tho  Volga,  spocifically  in  tho  Volga-Ural  sands,  tho  oo~ 
curronco  of  local  epizootics  among  groat  sand  rats  and  jlrd* 
is  possible* 

In  tho  Contral  Asiatic  focus  the  torritory  of  Gur*yov- 
skaya  and  Xzyl-Ordinslcaya  oblasts  and  Kara-Kalpalcskaya  ASSR 
■to  servos  special  attention;  horo,  plaguo  opizootios  oan  on,- 
oowpa3S  now  spaces  and  proceod  in  an  active  form.  In  Turlc- 
monSSR  it  i3  also  possible  to  suspoot  an  Inoroaso  in  tho  op  l- 
i  zootic  prooess.  Tho  demonstration  of  various  opizootio  "pcinpM 
|  in  Karagandinskaya,  Yuzhnaya-Kasakhstanslcaya  and  Dzhambul* 
j skaya  oblasts  is  entirely  possible* 

Tho  mountainous  portion  of  tho  Contral  Asiatic  focus 
should,  as  boforo,  bo  in  the  oontor  of  our  attention,  bo- 
causo  epizootics  of  plague  among  tho  marmots  will  apparently 
oo our  in  an  aotive  form  in  1957  also* 

In  tho  Trans oauoasian  foous  the  stoppe  regions  of  Azorb- 
SSR  deoorve  special  attention,  booauso  plaguo  opizootios 
among  groat  sand  rats  and  jirds  will  possibly  inoroaso  and 
oan  enotfmpass  now  territory;  the  possibility  has  not  boon 
rulod  out  of  the  penetration  of  tho  opizootio  into  tho  torr  i- 
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tor y  of  GaorgSSR  and  the  ronoval  of  it  in  tho  Apshorcn  poniil- 
sula. 

In  tho  Transbaikalian  focus  thoro  is  no  reason  to  oxpoc  t 
the  occurrence  of  a  plaguo  epizootic. 

Organizational  Structuro  and  Arrangement  of  the  System 

of  Plaguo  Institutions. 

Tho  organizational  structure  and  arrangement  of  tho  syi  — 
tom  of  plaguo  institutions  lias  boon  oonstruotod.  basod  on  th< 
opidomic  and  epizootic  situation  which  has  boon  built  up  wi< h 
rogard  to  plaguo  in  the  USSR  and  in  adjacent  countries.  Lor  g 
years  of  oxporionco  in  tho  organic ..  'ion  and  in  tho  existence 
of  tho  plaguo  systoru  as  a  oinglo  Cjntralizod  system  has  shov  n 
uho  full  advantages  of  it.  Such  a  centralization  has  contr 3  - 
butod  to  complete  and  timoly  fulfillment  of  tho  main  task 
confronting  the  plaguo  system,  that  of  providing  epidemic 
welfare  in  tho  country  with  regard  to  plaguo.  Tho  oxi3ting 
structural  principles  of  tho  plaguo  system  have  mado  it  pos¬ 
sible  to  take  all  moasuros  for  prophylaxis  and  control  of 
plaguo  without  rogard  to  administrative  boundaries  of  repub¬ 
lics.  krays  or  oblaats  through,  th •>  porsonnol  and  faoilltios 
of  the  entire  system  of  pla'guo  institutions. 

In  aooordanoo  with  this,  in  19.54-1956  tho  territories 
accommodated  by  tho  plague  Institutes  and  stations  wore  re- 
viaod;  now  plaguo  stations  and  departments  wore  organized. 

At  tho  sanxo  time,  part  of  the  plague  Institutions  was  elim¬ 
inated  or  reorganized. 

At  tho  present  time,  the  system  of  plaguo  institutions 
includes  fivo  plaguo  scientific  rosoarob  institutes,  eighteen 
plague  stations  (with.  72  departments),  five  port  plaguo  lab¬ 
oratories  and  two  city  and  port  plague  observation  stations, 

Sanitary-Frophylaotio  and  Antlepidomio  Plague  Measures 

The  systematic  and  timoly  accomplishment  of  a  combina¬ 
tion  of  sanitary-prophylactio  moasuros  has  played  a  tronon- 
dous  part  in  assuring  opidomic  wolfare  with  rogard  to  plague • 
In  tho  investigativo  work,  aside  from  pormanent  plague  in¬ 
stitutions,  528  provisional  epidemiological  dotachmonts  were 
included;  of  theso,  181  wore  started  in  1954;  182,  in  1955; 

1 65  detaohments ,  in  1 956.  Tho  now  tactics  of  epidemiologiot 1 
rooonnaissanoo  developed  by  tho  plague  instltutos  made  it 
possible  to  Investigate  more  extensive  territories  by  com¬ 
parison  with  the  prorious  period. 

By  epizootologloal  investigation,  that  is  by  systematic 
observation  of  the  status  and  oonsus  of  rodents  and  their 
fleas  and  investigation  of  them  for  plague  infeotion  almost 
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^11  t yi-rityrios  with  activo  and  tliroatonocl  plaguo  uero  in¬ 
cluded  in  19$U-19$6»  Every  year,  up  to  bQ, 000, 000  hootaroa 
of  fiold  aroa  as  well  as  a  numb  or  of  ports  and  largo  inliab- 
itat ,d  placo3  aro  inoludod  in  this  investigation. 

In  956  moro  than  2,000,000  rodonts  and  about 

10,000,000  ootopnraaitou  woro  subjootod  to  baotoriologioal 
>  -ixnation*  In  this  vory  important  work  a  now  method  of 
ppiuoofcologioal  investigation  was  usod  on  a  largo  ccnlo, 
r.'.abing  it  possible  not  only  to  includo  largo  territories  but 
plso  to  dotermino  thoir  opizootio  status  with  rogard  to 
plague  in  a  short  period  of  timo.  This  was  achieved  by  moar.s 
jof  a  diff orontiatod  approaoh  to  tho  investigation  of  one  tor- 
Litory  or  anothor  in  aooordanoe  with  tho  probloras  oonfrontii  g 
vho  investigators t  in  soma  oases  oxtonsive  uuo  was  made  of 
invos tigation  chiefly  of  ootoparasitos 1  in  other  caaos,  oora* 
jined  investigation  of  both  rodents  and  ootoparasitos. 

The  investigation  mado  in  thoso  yoars  affordod  tho  pos¬ 
sibility  of  timely  dotootion  of  oortain  oharaotoristics  of 
tho  course  of  tho  epizootic  process,  which  facilitated  the 
oottor  planning  and  aooompliahmont  of  propuylaotio  plague 
aoasurcs* 

In  taking  the  sanit&ry-prophylaotlo  measures  for  the 
surrent  poriod  the  plague  institutions  gave  serious  atten¬ 
tion  to  systomatio  observation  of  tho  state  of  hoalth  of  tho 
population  in  rogions  onzootio  for  plaguo.  This  work  was 
lone  not  only  by  workors  of  plaguo  institutions*  but  vorkors 
>f  tho  gonoral  medical  system  were  also  brought  in  for  it, 
without  whom,  undoubtedly,  it  would  have  boon  impossiblo  to 
iarry  out  the  medioal  observation  completely.  Proper  por- 
i*orr.anco  of  this  work  should  havo  contributed  to  tiaoly  do- 
poction  of  the  first  casos  of  plague  in  the  population  if 
phoro  were  any  as  well  as  excluding  oases  occurring  from  con¬ 
tact  and  exportation  of  the  infootion  boyond  tho  limits  of 
pho  focus.  In  the  light  of  our  knowledge  about  tho  troatmonfc 
pf  plague  tho  proper  organization  of  tho  observation  of  tho 
ptate  of  hoalth  of  the  population  was  ablo  to  assuro  the  pos¬ 
sibility  of  timely  application  of  speolfio  troatmont,  if 
satients  had  boon  detected,  and,  by  the  same  tolcon,  roduoe 
iho  mortality  rate  in  plague. 

In  accordance  with  the  prophylactic  trond  of  Soviet  pub¬ 
lic  hoalth  the  oontrol  of  rodents  in  tho  aroa  of  natural 
;>luguo  fool  is  regarded  as  one  of  the  most  radical  plaguo 
aeasuros.  At  the  same  time,  it  is  expedient  to  reviso  criti¬ 
cally  the  principles  of  planning  extermination  work  in  the 
'uturo  for  the  purpose  of  making  thorn  more  purposeful. 

Rodent  extermination  in  the  area  of  natural  plague  fooi 
luring  the  period  of  time  being  reported,  as  in  previous  yeo^s, 
yas  conducted  as  a  planned  government  measure,  and  it  was 


10 


<kmo  on  a  broad  soale.  Xu  total,  in  1954-1936  the  efforts  I 
.  ado  against  various  typ©3  of  rodoufcs— the  voctors  and  rosor- 
voira  of  tho  plaguo  raiorobo— woro  nado  on  18,332,300  hootaris 
of  fiold  ax'oaj  of  thoso,  12,641,800  hoctaros  woro  on  tho 
territory  of  tho  Caspian  focus;  4,501,000  hoctaros  on  tho 
Control  Asiatio  focus;  1,027,900  hoctaros  on  tho  Transoauoai- 
ian  focus;  and  161,600  heotaros  on  tho  Transbaikalian  focus, 

In  tho  Caspian  foous,  including  tho  northwost  Caspian, 
tho  extermination  of  sousliks  was  accomplished  on  4,657,300 
hoctaros  and  of  various  spooios  of  >.,•  oat  sand  rats  and  jird.t, 
on  7, 744,300  hootareo.  In  tho  Contral  Asiatio  focus  tho 
control  of  difforont  spooios  of  groat  sand  rats  and  jirds 
was  carried  out  over  an  area  of  4,005,000  hoctaros,  and  of 
marmots,  on  an  area  of  491,100  hootaros*  In  tho  Tranobai- 
kalian  foous  marmots  woro  exterminated  on  an  area  of  l5l,600 
hoctaros*  Tho  extermination  of  mouso-liko  rodonts  in  all 
foci  was  accomplished  ovor  an  area  of  245,100  hootaros. 

Koto  should  bo  mado  of  tho  incorporation  of  now  mothodn 
of  controlling  rodents,  dovolopod  by  Soviet  specialists, 
particularly  tho  oxtonsivo  application  of  poisonod  baits  an* 
expansion  of  the  arsenal  of  toxins  usod. 

Rodent  oxtormlnation  in  tho,  area  of  natural  plague  foe:, 
was  accomplished  with  difforont  'purposes*  In  tho  Caspian 
focus,  specifically  in  its  Volga  right-bank  portion,  that 
is,  011  tho  territory  of  Astrakhanskaya,  Rostovskaya,  Stalin- 
gradskaya  and  Grosnonskaya  oblasts,  Stavropol*  skiy  Kray  and  Ear 
go  stanslcaya  A$SR  the  exto ruination  operations  wore  accomplishes 
with  the  aim  of  eliminating  the  natural  fooalization  of 
plague*  South  of  the  Volga-Ural  sands  (within  tho  limits  or 
Cur'yovskaya  Oblast  and  the  loft-bank  portion  of  Astrakhan- 
Mcaya  Oblast),  in  Zapadno-Kazakhstanskaya  and  Chitinskaye 
oblasts  the  purpose  of  the  extermination  oporations  was  the 
provontion  of  tho  possibility  of  the  development  of  an  opi- 
zootio*  In  the  other  plaoes,  ohiofly  in  the  Contral  Asiatir 
and  Transcaucasian  fool,  extermination  operations  were 
carriod  out  with  tho  aim  of  suppressing  active  plague  epi¬ 
zootics  and  creating  tho  so-o&llod  ^rotoctive  zones"  for  tho 
purpose  of  lessening  the  possibility  of  plague  inffeotion  of 
pooplo* 

Systomatio  extermination  of  rodonts  contributed  to  re¬ 
ducing  thoir  consus,  although  this  was  brief  and  unstable 
for  oortain  spooios  of  rodonts  (for  oxamplo,  great  sand  rati 
and  jirds),  and,  by  the  same  token,  led  to  a  roduotion  in  th< 
infoctivoness  of  the  fooi*  There  is  no  doubt  of  the  faot 
that  through  the  oporations  on  rodent  extermination  alone  a 
radical  improvomont  of  the  situation  was  aohieved  in  the 
northvestorn  portion  of  the  Caspian  natural  foous,  and  00m- 
ploto  elimination  of  a  plague  epizootio  over  a  considerable 
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portion  of  it  (Stalingradskaya  and  Rostovskaya  oblasts, 
Stavropol* skiy .Kray  in  1945).  In  tho  southern  aono  of  tho 
Volgu-Ural  sands  ropoatod  extermination  of  groat  sand  rats 
and  jirds  over  largo  territories  in  recont  yoars  mado  it 
possible  to  aohiovo  a  satisfactory  antiopidcmic  of foot. 

In  tho  Transbaikalian  focus  tho  operations  conductod  mado 
possible  markedly  to  reduce  tho  marmot  consus  and  improvo 
tho  foous  radically.  The  problom  of  finding  simplor  and 
more  economical  forms  of  ko oping  tho  marmot  consus  at  a  lov 
level  in  the  Traasbaikal  confronts  tho  plaguo  organisation 
of  Siberia  and  the  Far  East* 

We  should  point  particularly  to  the  broad  oxporionoo 
tho  AzerbSSR  in  simultaneous  dostruotion  of  rod-tailod  Jirdjs 
and  thoir  floas  by  moans  of  using  fusod  cyanides  in  a  mixture 
with  hoxaohlorano*  As  tho  result  of  thoso  operations  a 
rapid  and  relativoly  stable  supprossion  of  tho  epizootio 
was  aohieved* 

Along  with  operations  on  tho  extermination  of  rodents 
under  field  oonditions  plaguo  institutions  have  methodically 
oarrlod  out  operations  on  deratization,  insoot  olimination 
and  disinfection  of  inhabited  places  on  a  large  soale*  How 
ovor,  these  operations  wore  not  always  conducted  with  con¬ 
sideration  of  the  opizaotoTogio&l  and  epidomiologioal  nocos 
sity*  In  1954-19.56  doratization  was  oonduotod  in  a  volume 
of  69,805,600  square  meters |  insoot  olimination  and  disin¬ 
fection,  in  a  volurno  of  14,282,900  square  motors* 

In  tho  general  system  of  prophylactio  measures  oonsid- 
orablo  attontion  has  boon  given  to  vaoclnation  and  rovaooin 
ation  of  the  population*  This  measure  was  token  chiofly  fo 
opidemiological  indications  and  was  ooncontratod  in  aroas  o'i- 
zootio  for  plague*  Practice  has  shown  that  the  poroutanoou{i 
raothod  of  vaooination  is  most  acceptable.  Despite  tho  fact 
that  the  intradennal  method  of  vaccination  gives  tho  groatofct 
and  most  stable  immunity  according  to  experimental' data,  it 
use  on  a  broad  soale  provod  to  bo  impraotioal  in  oonnootion 
with  the  oonsidorable  frequenoy  of  sido-effocts  of  the  vac- 
cine  after  the  intradormal  method  of  administoring  it  and 
the  difficulty  of  organizing  largo-scale  vaccination  of  the 
population  by  this  method*  In  19.54-1956  2,019,100  persons 
were  inoculated  with  living  bivalent  plaguo  vaooino* 

Soientiflo  Rosoarch.  Work 

Along  with  the  practloal  acilw^y  scientific  research 
work  has  been  extensively  developed  in  Soviet  plaguo  insti¬ 
tutes  and  stations  during  this  period  of  time*  Soientiflo 
rosoarch' work  in  the  plague  institutes  and  stations  was 
direoted  ohlefly  at  solving  probloms  associated  with  tho 
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:;iHiprcss  ion  and  olit.il nation  of  tlxo  natural  plaguo  foci  in 
195^-1956.  Tho  ooiontifio  topics  in  opidorjiology,  micro¬ 
biology,  zoology,  and  parasitology  woro  subordinated  to  thi » 
main  problem.  In  1956,  of  a  total  numbor  of  2j>8  topics  tho 
plaguo  institutos  workod  out  169  and  tho  poriphoral  plaguo 
institutions,  89  topios. 

Study  of  tho  focalization  of  infootious  disoasos  in  th|> 
light  of  gonoral  biological  generalizations  and  tho  theory 
of  Academician  Yo.  N.  Pavloskiy  concerning  tho  natural  focal- 
ization  of  arfchropod-borno  diseases  has  found  its  roflootiox 
in  tho  ooiontifio  ro3oarch  work  of  Soviot  plaguo  lnstitutio  is. 
In  turn,  this  in  largo  moasuro  has  oontributod  to  uncovorin  j 
tho  rules  and  regulations  of  plaguo  movement  in  tho  natural 
foci  and  elimination  of  this  infection. 

I  consider  it  nocossary  to  noto  a  number  of  works  ac¬ 
complished  by  plague  institutions  in  tho  past  throo  yours 
which,  are  of  groat  praotical  importance.  As  tho  result  of 
a  throo-yoar  expeditionary  operation  a  study  was  made  of  thj> 
basio  factors  in  the  natural  focalization  of  plaguo  in  Turkj- 
mania.  Spooif ically ,  tho  mochanism  of  transmission  of  the 
epizootic  from  season  to  soason  imdor  the  conditions  of 
Turkmenia  was  studiodj  tho  opizootologioal  and  opidomiolog}.- 
oal  rolos  of  tho  groat  sand  rats  and  rod-tailed  Jirds  wore 
defined;  certain  speoifio  characteristics  of  tho  offoct  of 
fleas  on  tho  epizoctio  procoss  and  tho  possibility  of 
infection  of  poople  wore  doteotod. 

llajor  expeditionary  investigations  wore  made  on  the 
study  of  tho  mechanism  of  infection  of  ocuaols  with  plaguo 
and  a  soarch  for  prophylaotio  agonts  against  plaguo  in  thorn  , 
As  tho  rosult  of  tho  work  dono,  together  with  a  numbor  of 
oxporiments  on  infootion  of  camels  with  plaguo  by  difforen  : 
methods,  it  was  possible  oven  in  1953  to  dotormino  tho  ad¬ 
visability  of  inooulating  camols  with  living  plague  vaooino  , 

A  study  was  mado  of  new  forms  and  tactics  of  investigat¬ 
ing  territories  onzootio  for  plague.  The  matorial  of  this 
work  constituted  tho  basis  for  revising  existing  mothodolog  • 
leal  principles  of  investigation  and  made  it  possible  to  pre- 
cood  in  praotice  to  new  forms  of  invostigativo  work. 

In  an  extensive  experiment  a  study  was  made  of  the  prob- 
loms  of  treatment  and  emergency  prophylaxis  of  plague.  As 
the  rosult  of  this  work  an  efficient  system  was  proposed  for 
using  tho  most  offootivo  preparations;  tho  advantage  was 
shown  of  using  stroptomyoin  and  other  antibiotios  ovor  thor  • 
apy  with  sulfonamides;  the  mechanism  of  action  of  antibiotics 
was  clarified.  The  work  dono  made  it  possible  to  work  out 
instructions  for  the  treatment  of  plague,  which  have  already 
boon  used  in  praotloe  in  antiopidemio  work. 

An  important  moasuro  for  the  prophylaxis  of  plaguo  was 
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dc/olopod  by  means  of  simultaneous  ef foots  on  both  tho  ro- 
sorroir3  of  tho  plague  miox'obe,  rodonts,  and  its  vectors, 
fleas* 

Tho  possibility  of  application  of  this  mothod  undor  in¬ 
dustrial  conditions  was  provod  by  tho  work  dono;  thi  s  nmlcos 
it  possible  to  reoomuond  it  for  praotioal  application  as  a 
motliod  which  makes  it  possible  in  a  short  time  to  rondor  tub 
area  of  a  fresh  opizootio  innocuous*  This  method  also  opon j 
up  prospoots  for  moro  rapid  improvement  of  natural  fool  and 
dofinitivo  elimination  of  a  plague  enzootic  in  thorn*  Kowovbr, 
it  should  bo  onphasisod  that  tho  problem  of  a  marked  incroa.ro 
in  tho  productivity  of  work  of  simultaneous  extermination  of 
rodonts  and  their  octoparasitos  confronts  tho  plaguo  organi¬ 
zation* 

A  nurabor  of  mothods  have  boon  improvod  for  controlling 
rodonts  and  chiefly  the  mothod  of  poisoned  baits  as  appliod 
to  sousliks  and  various  types  of  groat  sand  rats  and  jlrds* 
Improvements  in  tho  gas  mothod  of  controlling  marmots  ha3 
mado  it  possible  to  develop  considerably  more  extensive  ex¬ 
termination  moasuros  for  these  plague  vectors  in  tho  moun¬ 
tainous  regions  of  Central  Asia  and  in  tho  Transbailcal  than 
was  possible  previously. 

Timo  does  not  pormit  a  more  detailed  discussion  of  tho 
volumo  and  results  of  sciontifio  research  work  done  by  plague 
institutions*  A  large  number  of  tho  soiontifio  topics  on 
improvement  of  diagnostic  methods  for  plaguo*  on  tho  study 
of  the  biology  and  eoology  of  vectors  and  rosorvoirs  of  tho 
infeotion  and  others  woro  subordinated  to  the  main  problom* 
study  of  the  natural  fool  of  plague* 


Tho  Problems  Next  in  Turn* 


Prom  the  materials  presented  above  it  is  oloar  that  th 
plague  system  has  mado  dofinito  aohievomonts  both  in  organi 
zational-pract ioal  aotivity  and  in  soiontifio  research  work 
However,  even  greater  problems*  associated  with  tho  further 
improvement  of  the  natural  fool,  confront  the  plague  organi 
zation* 

Pirst  of  all*  it  is  neoessary  to  devolop  taotios  and 
methods  of  suppressing  the  aotivity  of  each  natural  plague 
focus  separately*  and  in  some  cases  also  complete  elimina¬ 
tion  of  this  foous  on  the  basis  of  studying  its  struoturo 
and  rules  and  regulations  of  the  oourso  of  opizootios  in  ao 
cordanoe  with  the  landscape  characteristics  of  its  territor 
ies* 

Closely  oonnooted  with  the  solution  of  this  problem  is 
extensive  epizootologloal  Investigation  of  all  natural  fooi 
In  the  Caspian  foous  the  right-bank  and  loft-bank  portions 


of  A:i Ira  V.ianskuya  Oblast,  Gnr'yovskaya  Oblast,  /apncino-KazaJ :- 
hJtanskaya  Oblast  (chiofly  tho  rayoiu  bounding  Gur‘ yovr.icaya 
and  As traklianskaya  oblasts)  should  bo  includod  in  tho  invos-' 
tig  ifcion#  In  Stavropol' skiy  Kray,  Groznonskaya  Oblast  and 
D.-.gostanskaya  ASSR  tho  ontiro.  atcppo  aroa,  chlofly  tho  Blaol: 
f  vrth  and  Noways k  stoppos,  should  bo  Invest igatod# 

In  tlio  Central  Asiatic  focus  tho  main  attontion  should 
be  givon  to  tho  investigation  of  tho  southeastern  portion  of 
Ctir'yovskaya  Oblast,  southeaster n  Kara  Kumy,  tho  central  por¬ 
tion  of  v.-ostorn  Kyzyl-Kumy,  AukUarskaya,  Khorozmskaya,  Kashkar 
■Jxr'lnskaya  and  Suridian-fiar ‘  inskaya  oblasts,  tho  rayons  of 
Mio  Northoastorn  Ural3,  Golodnaya  Stop1,  Muyun-Kumy  sands 
and  Sary-Ishilc-Otrau— in  tho  plain  portion  of  tho  focus— and 
A.Uia-Atinskaya  oblast,  KirgizSSR  and  TadzhikSSR,  in  its 
mountainous  part# 

In  tho  Transcaucasian  focus  tho  Apshoron  peninsula  and 
tho  stoppo  (or  plain)  rogions  of  AzorbSSR  reaching  to  Goorg- 
S5R  should  bo  investigated#  In  GoorgSSR  and  ArroSSR  mainly 
an  investigation  should  bo  made  of  the  rogions  bounding  Azorb- 
SSR  and  Turkoy  and  Iran# 

In  tho  Transbaikalian  focus  mothodioal  observations 
should  bo  ostablishod  of  tho  ontiro  focus;  the  regions  bounc¬ 
ing  tho  Mongolian  Peoplo's  Republic  should  bo  oxaminod  more 
carofully. 

In  tho  organization  of  tho  investigation  of  ArmSSR, 
-oorgSSR,  TurlcraonSSR,  TadzhikSSR,  KazalchSSR,  Buryat-JIongol* 
skaya  ASSR  and  Tuvinskuya  Oblast  oonsidoration  should  be 
givon  to  tho  possibility  of  importation  of  plague  from  ad- 
jacont  countrios  which  have  natural  fool  of  this  disoaso, 
^pocif ically,  from  Iran,  Turkey,  tho  Mongolian  Pooplo*s  Ro- 
publio,  and  the  Chinoso  People's  Ropublio. 

A  second  Important  problem  is  tho  oontinuation  of  oporr - 
tions  on  the  perfection  of  tho  mothods  of  controlling  varioi s 
jpocios  of  rodents.  It  is  nooossory  to  dovelop  effootivo 
v.othods  for  application  of  poisonod  baits  in  controlling  all 
tho  main  species  of  rodents  and  particularly  to  solvo  the 
problom  of  tho  suitability  of  the  bait  method  of  oxtorminat?  ig 
tho  dwarf  souslik  in  the  southern  zone  cf  its  area  of  distri¬ 
bution# 

Tho  basis  of  tho  determination  of  the  aroas  on  which 
pAtormination  of  rodonts  and  ectoparasites  should  bo  acoora- 
plishod  in  a  plannod  manner,  should  be  epizootological  sub¬ 
stantiation  with  consideration  of  possible  and  alroady  posoc 
.irobloms  on  tho  complete  elimination  and  radical  improvement 
of  natural  foci  in  vhioh  this  is  possiblo. 

A  toothed  should  be  worked  out  for  making  prodiotions  oi 
bho  possible  occurrence  of  epizootics  among  rodents  in  ordor 
|bo  avoid  the  unexpected  happenings  such  as  ocourrod  in  19,34- 
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19.56  In  a  numbor  of  fool* 

Wo  do  not  havo  at  our  disposal  comploto  data  for  tho 
characterization  of  Soviot  natural  plaguo  fool.  Tho  char¬ 
acteristics  of  various  fooi  have  not  yot  boon  adequately 
studiod  by  plague  Institutions.  This  has  in  some  casos  lod 
to  “unexpected*1  occurrences  of  opizootio  complications. 

.  On  tho  territory  undor  supervision  by  tho  Turkmon,  Gur1 
yevskaya,  Azorbaydih^n  and  some  othor  plaguo  stations  a  numb 
bor  of  natural  faotorts  contributing  to  incroaso  of  tho 
rodont  oonsus  and  that  of  their  octopar&sitos  prooedod  tho 
appoaranco  of  aotivo  epizootics  among  tho  ruins;  howovor* 
those  factors  and  orun  the  mass  sproad  of  rodonts  woro  un¬ 
known  to  specialists  In  tho  plague  institutions  mentioned 
above. 


Work  on  tho  study  of  tho  most  offoctivo  moans  and  moth 
ods  of  immunizing  tho  population  against  plaguo  which  would 
satisfy  all  the  requirements  of  mass  vaccination*  that  is, 
would  givo  a  high  dogroo  of  immunity  with  fo\/  side  effects 
and  would  bo  oonvoniont  in  an  organizational  rospoot,  do- 
sorvo  apooial  attention.  A  soarch  for  now  vaooino  strains 
with  good  immunegonioity  is  also  needod. 

Aside  from  the  rosolution  of  those  topics  and  problems 
mentioned  above  plague  organizations  should;  a)  intensify 
operations  on  the  further  testing  of  tho  thorapoutio  offoct 
ivonoss  of  antlbiotlos  and  ohomothorapoutio  preparations  fo 
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tho  troatmont  of  plague;  b)  intensify  investigations  on  imj* 
proving  tho  produotion  of  diagnostic*  prophylactic  and  thorf- 
peutio  baotorlale  by  moans  of  mechanizing  all  tho  industrial 
prooeasos  and  improving  the  quality  of  the  preparations  prof 
duood;  o)  intensify  considerably  rosoarch  on  plaguo  mioro- 
b^ology.  ohiofly  on  developing  the  fundamentals  and  methods 
of  oarly  and  aocurate  diagnosis. 

In  oarrying  out  praotioal  and  soiontifio  rosoarch  opera¬ 
tions  on  plaguo  of  groat  importance  is  proper  arrangoniont  a  id 
the  organizational  struoturo  of  tho  plaguo  institutions.  Thj> 
plagvo  institutos  should  revise  the  arrangement  of  thoir 
plague  institutions  with  consideration  of  maximum  coverage* 
of  all  tho  natural  plague  foci  with  their  activity.  Unfor¬ 
tunately*  to  date  this  problom  has  not  boon  completely  and 
proporly  solved.  The  problem  of  combining  small  dopartmonth 
and  laboratories  with  the  main  laboratories  in  the  institutes 
has  not  been  eolvod  oither. 

In  tho  report  light  was  thrown  on  the  opizootio  and  opf- 
domio. status  of  the  natural  plague  foci;  a  brief  analysis 
was  given  of  tho  moasuros  taken  and  tho  main  prospects  of 
work  outlined  for  the  next  few  years. 

An  analysis  of  all  the  facts  which  we  know  of  at  prosoiit 
in  the  light  of  ourrent  knowledge  of  the  natuval  focalizatiln 
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uf  plaguo  poriaits  us  to  considor  approximately  tho  following 
korritorios  of  tho  USSR  onzootio  anti  "potontially  onzootio" 

■  ’ith  regard  to  plaguo,  requiring  spoolal  attontion  on  tho  . 
a i' t  of  tho  ontiro  plarruo  systomi  1)  In  tho  Caspian  focuo-+ 

I  r 


ti't  of  tho  ontiro  plaguo 
itrakhauskaya  Oblast, 


last 


,  Dagostansknya 


Stavropol  slciy  Kray,  Groznons!;aya  Ob-j- 
R,  Gur' yovskaya. Oblast ,  ZapaiJno-Kaza’ 
southern  rogions  of  Stalingradska 


h- 

a 


ASSR 

r.tanskaya  Oblast;  and  tho 

Oblast;  2)  in  tho  Contral  Asiatic  focus— tho  TurkaionSSR,  Tud- 
'.hi kSSR ,  KirgizSSR,  LUikharslcaya  and  Surkhan-Dar* inskaya  ob- 
lajts  and  Kura-Kalpakskaya  ASSR,  UzbolcSSR,  Alrua-Atinskaya. , 
Taldy-Xurganslcaya,  Xzyl-Ordinskaya ,  Yuzhnaya-Kazakhstan3kayd, 
Dzbmnbul' skaya  and  Aktyubinskaya  oblasts  and  soutliwost  Karat 
jurdinskaya  Oblast  of  KazaldxSSR;  3)  in  tho  Transcaucasian 
-ocus—tho  Apsheron  peninsula  and  all  tho  stoppo  rogion3 
locatod  to  tho  northwoat  and  south  of  Apshoron  and  bounding 
Iran  in  tho  AzorbSSR  as  woll  as  tho  rogions  bounding  Azorba^d- 
j.ihan,  Turkoy  and  Iran  in  tho  AnaSSR  and  tho  regions  boundin 
dzerbaydzhan  and  Turkoy  in  tho  GoorgSSR;  k)  in  tho  Transbai4 


kalian  focus--  Chitinskaya  Oblast,  Tuvinskaya  Oblast,  and 


puryat-Hongol* skoya  ASSR. 

In  conclusion,  it  should  bo  noted  that  tho  plaguo  or¬ 
ganizations  havo  evory  possibility  for  oroating  opidomio  woi- 
faro  in  tho  Soviet  Union  witlx  rogard  to  plague. 


17 


pp  40-53  \ 

Tho  Problem  of  the  Paleogonosis  and  History  of  tho 
Natural  Plague  Foeus  in  tho  Ncrthuost  Caspian  Region 


tuto. 


N.  P.  Mironov 


Rostov-na-Donu  Stato  Soiontific  Rosoarch  riaguo  In3ti 


At  tho  lovel  of  tho  cui'ront  dovolopuont  of  kuowlodgo  in 
tho  fiold  of  goology,  paleobiology,  biogoojrapli/,  archeology 
and  sons  other  soioncos  at  tho  prosont  timo  a  roal  opportun¬ 
ity  has  boon  outlined  for  working  out  problonis  of  tho  occur- 
ronoo  and  ostablichmont  of  tho  natural  fool  of  many  infoct- 
ious  dlsoasos  inoludlng  plague.  Tho  very  fruitful  teaching 
of  tho  natural  fooalization  of  arthropod-borno  disoasos,  the 
founder  of  which  is  Aoademioian  Yo.  N.  Pavloskiy,  has  con¬ 
tributed  to  this  to  a  considerable  dogroo.  On  tho  basis  of 
this  toaohing  a  number  of  Soviot  studonts  of  tho  plaguo  — 

I.  G.  loff ,  N.  I.  Kalabukhov,  N.  P.  Naumov,  Yu.  M.  nail1, 

I.  S .  Tinker,  V.  N«  Fedorov,  B.  K.  Fonyuk  and  others  — wor'.co  i 
out  tho  most  Important  thoorotical  prinoiplos  dealing  with 
tho  natural  fooalization  of  plaguo,  which  nl3o  sorvo  as  ono 
of  the  main  starting  points  of  our  rosoarch  in  tho  fiold  of  Iho 
palooganosis  and  history  of  the  natural  plaguo  foous  of  tho| 
northwest  Caspian  region. 

It  is  not  by  chanoo  that  in  tho  noi'thorn  homisphoro  thr 
natural  fool  of  plague  adapted  thonsolvos  to  tho  southorn 
zone  of  tho  temporato  latitudes,  not  sproading  furthor  than 
50°-51°  north  latitude.  This  fact,  as  is  justifiably  noted 
by  B.  K.  Fenyuk  (1944,  page  40),  "...permits  us  to  suspect 
tho  existence  of  sooo  kind  of  gonoral  geographic  rulos  and 
regulations  of  plaguo  fooalization",  which  nro  absent  from 
tho  othor  zones.  A  dofinite  type  of  climate  and  landscape 
are  oharacteristio  of  the  entire  territory,  whioh  geograph¬ 
ically  includes  tho  modorn  plaguo  fooi  of  tho  USSR.  This  ii 
the  area  of  open  spacosi  desert,  somidosert ,  dry  stoppos, 
and  mountainous  dosort  steppes,  covored  chiefly  by  dwarf 
xerophytio  vegetation. 

For  tho  purpose  of  understanding  tho  causes  of  tho 
i.atural  fooalization  Of  plague  this  fact  is  of  more  than  a 
little  importance*  Under  conditions  of  tho  rolatlvo  drynos;; 
of  tho  air  and  soil  processes  of  putrofaotion  of  organic 
rosidues  arc  delayed  considerably.  Tho  rodents  *  nosts  aro 
well  prosorvod  sometimes  for  sevoral  years,  whoroby  optimum 
conditions  are  created  for  the  acti  tty  of  ootoparasitos  in 
Ithe  nest  and  their  longevity  is  assured.  It  may  bo  suppasoa 
(that  the  plague  microbe  appeared  in  the  bioooonoses  of  such] 
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aroas  of  dry  land  cpocif ically ,  as  thoy  woro  foraiod,  pro¬ 
ceeding  probably  from  a  saprophy tio  to  a  parasitic  stato  at 
a  dofinito  stage  of  ovolution.  llowovor,  in  spito  of  tho 
opinion  of  Yu.  M.  Rail*  (1 956),  wo  boliovo  that  tho  evalua¬ 
tion  of  tho  corresponding  facts  in  ordor  to  gain  an  idea  of 
tho  naturo  of  tho  steppes,  desert  and  aomldesort  of  provioun 
zoological  oras  is  vory  difficult.  As  I.  A*  Yofromov  (1954 
points  out,  taphonoinic  data  aro  ovidonco  to  tho  of  foot  that 
by  tho  totality  of  oxcavatod  romains  found  in  tho  layora  of 
a  singlo  ecological  period  without  consideration  of  tho  bur- 
ial  conditions  of  thoso  remains  it  is  impossiblo  to  gain  an/ 
k  Lnd  of  oomploto  idea  of  tho  fauna  and  flora  of  that  pjriod, 
Ilowovor,  for  our  purposos  wo  must  first  of  all  talco  into  co; 
sirtcration  tho  prosenco  or  absonco  of  rolativoly  highly  or¬ 
ganised  animals,  wliioh  rodents  aro,  in  previous  oras,  bocaus 
as  is  noted  by  I.  A.  Yefremov,  functional  anatomy  givos  us 
roliablo  results  in  the  ni03t  complexly  organised  organisms, 
ovon  if  tho  oxcavatod  remnants  are  incoinploto.  In  addition 
a  largo  number  of  oxcavatod  romains  of  rodents,  which  arc 
chiofly  holo-burrowing  animals,  are  found  in  tho  old  "molo 
holos 11  in  situ,  whoroby  they  belong  to  tho  Quatornary,  that 
is,  to  rolativoly  rocont  timos,  as  tho  result  of  which  tho 
timo  of  burial  of  tho  animals’  can  bo  judged  approximately 
by  tho  dogroo  of  f ossilization  of  thoir  bonoo. 

An  abundance  of  goological  and  paleontological  data 
show  that  boforo  tho  boginning  of  tho  Noogono  system  on  tho 
territory  of  Eurasia  thoro  woro  probably  no  conditions  in 
oxistonco  for  tho  occurrenoe  of  plaguo  fool  of  tho  stoppo 
and  dosort  typos.  Discussing  the  problem  of  tho  time  of 
occurronoo  of  tho  p&thogenio  (not  the  saprophytic)  form  of 
plague  bacillus,  Yu,  M.  Rail*  (1956)  espressos  tho  entirely 
probable  assumption  that  it  was  at  tho  beginning  of  the  Noo' 
gono  system,  when  the  deserts  of  Eurasia  and  Afrioa  began  t< 
bo  formed. 

While  data  aro  still  very  sparse  for  claiming  tho  oxis- 
onco  of  tho  original  foci  of  plaguo  in  the  Miocono  opoch, 
and  this  is  dono  rather  on  a  purely  logical  basis,  there  is 
qulto  a  bit  tuoro  reliable  information  for  judging  tho  possi 
bility  of  existence  of  plague  foci  in  tho  Pliocene.  Wo  raus 
supposo  that  in  tho  Pliocene  the  most  favorable  conditions 
for  tho  formation  of  fauna  of  tho  dosort  typo  existod  in  th< 
plains  of  Central  Asia  where,  as  has  been  pointod  out  by  P.j 
Kuznotsov  (1948,  page  164),  "even  in  the  Tortiary  the  land¬ 
scape  of  sandy  deserts  with. thoir  characteristic  fauna  begat 
to  bo  built  up  gradually".  Further,  Kuznetsov  explains  tha' 
tho  idea  of  suoh  an  anoiont  origin  of.  tho  desort  fauna  in 
tho  plains' of  Central  Asia  is  confirmed  by  the  prosonoo  the: 
of  a  number  of  ondomie  spooies  and  even  genera  of  mammals 
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(Sporraophilopsis ,  Faradipus,  Eromodlpus ,  and  othors).  Prob 
ably*  biocoonosca  began  to  bo  oroatod  specifically  thoro; 
thoso  wore  oemposod  of  parasitic  arthropods  (floas,  ticlcs) 
and  tho  plaguo  microbo  in  addition  to  rodont3  of  tho  dasort 
and  snmidosort  typos  as  pomuiont  components. 

Yu.  M.  Pall1  (19^6)  beliovos  that  tlxo  initial  fool  of 
plaguo  ocourrod  under  conditions  of  tho  mountain  plateaus  of 
Contra  1  Asia,  first  in  marmots.  With  chango  in  tho  climato 
tho  marmots  doscondod  to  tho  plains  and  infoctod  now  torri- 
torios,  giving  plaguo  to  sousliks  and  groat  sand  rats  and 
Jlrds.  As  confirmation  of  his  vicurpoirit  Rail*  diroots  at- 
tontion  to  tho  “marmot"  naturo  of  plaguo  in  Mongolia  and 
Manohuria  oven  at  the  prosont  timo. 

In  discussing  tho  problora  of  tho  timo  of  occurronco  of 
tho  pathogenio  form  of  tho  plaguo  bacillus,  Yu.  M.  Rail*  coj 
iroctly  critioiaos  Gill  (1928),  who,  as  Is  well  known,  bo- 
iliovod  ti’at  tho  original  rcsorvoir  of  pulmonary  plaguo  was 
const itutod  by  animals  of  the  loo  Ago,  whoroas  tho  bubonic 
form  of  plaguo  oould  appear  only  in  tho  poriod  after  tho  Ic^ 
Age,  at  a  timo  when  veotors,  parasites,  bocaroo  involved  in 
the  transmission  of  tha  disoaso  with  warming  up  of  tho  cli¬ 
mate.  (Quoted  by  C.  Nicollo  (1937)). 

It  must  be  supposed  that  in  tho  Pliocone  the  ectopara¬ 
sites  of  rodents  had  already  ocquirod  their  specialisation 
of  bolng  parasites  of  warm-bloodod  animals,  including  rodonii 
V.  N.  Beklemishev  (1951)  writes  that  tho  group  of  ticlcs  has 
ooon  known  sinoo  the  Devonian  period.  Ho  boliovos  that  the 
ouroly  parasitic  group  of  arthropods-->Iotostigraata~ particu¬ 
larly  ixodial  ticks,  arose  in  the  earliest  periods,  possiblj 
in  the  Permian  or  Triassio  periods,  while  floas  probably 
iroso  in  tho  Crotaceous  period.  I.  G.  Ioff  (1948),  studying 
tsarmot  floas,  concluded  that  floas  of  the  genus  Oropsylla, 
parasitic  on  Marmota  bobao,  M.  baicaoina  marmots  and  othors 
ire  similar  to  the  American  specios  of  Oropsylla.  Thoroforti 
tho  gonotio  similarity  between  Eurasian  (with  tho  excoption 
of  the  Control  Asiatio)  marmots  and  the  American  badgers  hajj 
00 on  confirmed  by  these  data.  Tho  connootion  botwoon  tho 
;pn£lnonts  of  Burasia  and  America  was  definitively  broken 
jit  tho  boginning  of  the  Quaternary.  Representatives  of  Orojj 
By 11a  exist  on  marmots  in  both  continents.  Therefore,  befoJ 
tho  connection  was  broken  botwoon  these  two  continents,  than 
lis ,  in  the  Pliocene,  the  rolated  species  of  floas  of  tho  gorj- 
Us  Oropsylla  were  already  paras itio  on  marmots, 
j  Returning  to  the  problem  of  the  p'Jr-ue  pathogen,  it 
should,  be  noted  that  V.  0.  Tauson,  for  example  (1936),  con¬ 
siders  microbes  a  very  ancient  group  of  organisms,  tho  most 
diverse  forms  of  which  manifested  their  aotivity  in  tho  earl¬ 
iest  periods  of  A.ife  on  earth.  E.  F.  Gamaleya  (1939)  pro- 
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sonta  data  to  tho  of  foot  that  tin  first  pathogo:iic  bactoria 
v;oi'o  found  in  ostooiuyoliti3  in  tho  Dimotrodon,  tho  goologicel 
of  which  has  boon  determined  at  approx imafcoly  15,000, 00<J 
years.  V.  M.  Zhdanov  (1953)  points  out  that  "plague  and 
tularomia  wore  croatod.as  infoctious  of  rodonts  during  tho 
poriod  of  oxistonce  of  broad  eonnoctions  botwoon  tho  conti- | 
nonts.  Tho  colonizing  rodents  spread  tho  inf  oot ion,  which, 
sinco  that  time  has  progressed  vox-y  littlo--so  little  in 
fact  that  plaguo  and  tularomia  raicrobos  isolated  in  difforoiit 
countries  aro  not  much  different  from  oach  otlxor.  Tho  diffor- 
oncor.  bo  two  00  thorn  aro  only  thoso  which  can  indicato  diffor-- 
ont  ecological  or  non-googrnphio  variotlos"  (pago  140). 

As  far  as  tho  South  of  tho  Europonn  portion  of  tho  USSljl 
is  concerned.  Judging  by  oxcavatod  remains  of  animals  and 
plants ,  wo  may  suppose  that  horo  thoro  wero  no  oxtonsive 
dosort  or  seoidosort  landscapos  boforo  tho  poriod  of  tho 
.lissian-Wonnian  intorglaoial  stago.  (Many  Soviet  paloonto^ 
logists  divide  tho  Quaternary  into  tho  ancient  or  early  Plei¬ 
stocene  (the  Homicono  according  to  Pidoplichko,  1946),  the 
middle  Pleistocono,  tho  upper  Pleistocene  and  tho  Holooeno. 
in  tho  history  of  the  Caspian  rogion  thoy  correspond  to  tho 
[Salcu,  Khazar,  IChvalynsk  transgressions  of  the  sea  and 
tho  post-Khvalynsk  era.  Tho  Ris sian-Wormian  interglacial 
stago  corresponds  to  tho  middle  and  beginning  of  tho  upper 
Ploistocono) .  Tho  dry-valloy  areas  of  tlio  stoppo  could  oc~ 
[cur  only  on  tho  highost  places,  possibly  in  tho  foothills  od 
the  Caucasus  and  in  Yorgoni,  where  thoy  wore  separated  by  tlj< 
[forost  vogotation,  frequently  of  tho  ravine  typo,  the  exoa- 
vatod  remnants  of  which  are  known  in  those  areas.  Everything 
[presontod  thus  far  loads  to  the  conclusion  that  plague  at 
that  time  could  not  have  taken  root  in  tho  biocoonosas  of  tlio 
Europoan  part  of  tho  USSR. 

Tho  paleontological  investigations  of  B,  5.  Vinogradov 
(1937)*  A.  I.  Argiropulo  and  A.  V.  Bogachev  (1939)*  A.  A. 
Argiropulo  (1941),  N.  K.  Vereshchagin  (1942)  and  others  shov 
that  at  the  ond  of  tho  Rissian-V.'orraiau  3t;age  (tho  end.  of  the 
middle  ond  upper  Pleistocene),  that  is,  about  SO ,000-100, C0( 
yoars  ago,  many  spooies  of  rodents  characteristic  of  dosort, 
and  s  amide  sort:  areas  lived  in  tho  Trans Caucasus  and  Crimea. 

13.  S.  Vinogradov  Justifiably  points  out  that  tho  rodent  faui^a 
of  tho  Crimoa  of  that  time  showod  a  definite  similarity  to 
tho  modern  fauna  of  deserts  end  senideserta  of  the  rogion  oiji 
tho  loft -bank  of  the  Volga. 

Probably,  at  the  end  of  the  Ria sian-Wormian  stago  tho 
Idosort  and  semidesert  group  of  rodents  was  widespread,  whicl^ 
i  .  ovidoncod  by  the  areas  of  distribution  of  tho  remains  of1 
taany  spocios  in  the  Ukraine!  the  scirtopod  Jerboa  (Soirfee-j 
oda  toltim)  ("Alochkinskiye  Poski(f),  the  sooial  vole  [  Miore-j 
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tus  soolnlia]  ,  mole  vclo  [  Bllobius  talpinun]  and  others.  In 
tho  light  of  what  has  boon  stated,  N.  Sharloman’s  c tatomont 
(1 933)  that  the  seirtopod  Jerboa  could  have  pane t rated  into 
tho  Ukraine  only  in  tbo  postglacial  period  is  erroneous  in 
our  opinion. 

Excavated  remains  of  rodents  within  the  limits  of  tho 
Volga-flon  watorsbod,  found  and  described  by  I,  If.  Gromov 
(19J56,  1956a,  195ob)  are  particularly  interesting.  Of  tho 
Pleistocene  doposits  (chiefly,  tho  uppor  Pleistocene  and 
Holocono)  remains  of  tho  souslik,  similar  to  tho  largo  sous*' 
lilc,  remains  of  tho  Caspian  souslik  (Citollus  fulvusj  ,  dwarf 
souslik  [Citollus  pygmaeus] ,  tho  Aral  ihick-fcailod  jerboa, 
tho  hairy-f ootod  jorboa  ( Bipus  sagittal,  tho  ycllov/  lemming 
[  Lomraus  sp,  ?  ]  ,  the  sqirtopod  jerboa,  stoppo  cony  [*>c- 

hotona  sp.  ?  ]  »  end  ethers  havo  boon  found  along  tho  Dor 

and  Volga,  To  this  we  can  add  the  finding  of  S.  I,  Cbolon~ 
skiy  (1927),  on  the  ri^it-bank  of  tho  Volga  in  tho  vicinity 
of  North  Zara'yana, of  remnants  of  tho  groat  sand  rat, 

I.  M.  Gromov  omphasizos  that  in  tho  socond  half  of  tho 
niddlo  Ploistooono  tho  rodont  fauna  of  thu  Don  and  Volga 
stoppos  was  to  a  001  idorablo  dogroo  similar  in  its  composi¬ 
tion  to  tho  fauna  of  the  lpft  bank  of  tho  Volga  end  'fast  Ka;  a- 
bhstan.  Judging  by  tho  appoaranco  of  the  Pleistocene  re  deni 
fauna,  which  to  a  considerable  dogreo  wore  tho  inhabitants  of 
dry  stoppos ,  somidosort  and  dosort,  it  is  difficult  to  doubt 
that  tho  eoologioal  conditions  were  on  hand  for  inclusion  of 
tho  plaguo  microbe  i  n  tho  biocoenoses  at  that  timo  on  tlio 
territory  of  the  South  of  the  Europoan  portion  of  tho  USSR, 
particularly  on  the  territory  of  tho  northwest  Caspian  area. 

If  this  is  so,  then,  first  of  all,  primitive  man  could  havo 
aeon  affooted  by  plaguo;  secondly,  this  anoiont  focus  of 
plague  in  Europe  was  incomparably  more  extensive  than  the 
prosoat-day  focus. 

The  idea  that  the  Caspian  focus  is  tho  romnant  of  a  mox o 
extensive  spread  of  plague  in  Europe  has  boen  stated  by  V, If, 
podorov  (1950)*  Ho  considers  it  possible  to  rofer  tho  forme- 
jtion  of  the  Europoan  focus  of  tho  plague  enzootic  to  a  tirno 
./hich  procodod  us  by  no  less  than  100,000  years.  Tho  possi- 
jility  of  the  existonoe  of  a  more  extensive  enzootic  focus  of 
jlague  in  Europe  in  the  past  has  also  boon  assumed  by  F. Stiko * 
(1908),  V.  Ye.  Zabaluyev  (1913),  N.  N.  Klodnitskiy  (1925), 
and  I.  G.  loff  (1936).  Subsequently,  for  many  hundreds  of 
/<)&?%  *  this  tremendous  European  focus  of  plague  has  under¬ 
gone  definite  pulsations  under  the  influence  of  changos  in 
:licaato  and  variations  in  tho  seas,  to  follou  which  it  vault 
30  extremely  difficult  to  do  at  the  present  time. 

At  thi  end  of  the  Pleistocene  (about  20,000  years  ago) 
jtho  Caspian  basin  Increased  in  size,  giving  rise  to  the 


Khavlynsk  Soa.  In  tho  stago  of  its  greatest  development 
it  floodod  all  of  Astrakhanskaya  Oblast  and  roachcd  Kamyshin 
in  tho  North;  in  tho  Wost,  Yorgoni.  Tho  Black  Soa  ba3in, 
in  turn ,  oxpandod  considerably,  af tor  becoming  connoctod  wilh 
tho  Khavlynslc  Soa  through  tho  Kumo-Manychskiy  Proliv  [strait]. 
Tho  aroa  of  land  to  tho  south  docroacod  in  size  markodly. 
Thoro  v;as  also  a  chango  in  tho  cliraato— it  bocamo  gonorall> 
moro  humid  and  warmer.  Tho  boundaries  of  tho  natural  plagt  o 
focus  undoubtedly  cliangod  also.  Probably,  this  poriod  w as 
distinguished  by  a  considerable  "quicsccnco"  of  plaguo 
ovonts. 

Tho  most  roccnt  goological  data  show  that  tho  Khavlynslc 
transgross ion  ondod  vory  quickly,  after  which  camo  tho  llanf,  y- 
shlak  rogrossicn,  as  tho  rosult  of  which  tho  Caspian  do- 
croasod  very  much  in  size:  its  north  shoro  was  approx imatcjly 
on  tho  lino  connooting  Makhachkala  and  G-roznyy.  About  4 » 0 CO- 
5, 000  yoars  ago  tho  last  so-callod  "Nilcol*  sk"  transgrossion 
of  tho  Caspian  occurrod,  when  tho  soashoro,  as  during  tho 
time  of  tho  Khavlynsk  transgression,  was  constituted  by  the 
Yorgoni  heights. 

Aftor  tho  Nilcol1  sk  transgression  tho  most  rocont  history 
of  tho  plaguo  foous  of  tho  northwost  Caspian  bogins  essen¬ 
tially,  cori'osponding  t<J  tho  postglacial  poriod,  including 
tho  inodorn  ora. 

Many  invostigators  (Pachoslciy,  1917;  Lavr-nlco,  1933; 
Borg,  1947  and  othors)  boliovo  that  about  9*000-5,000  years 
ago  tho  cliraato  in  southern  Europe  was  dry.  L.  S.  Borg  bo- 
liovos  that  during  this  xorothormio  poriod  tho  Kherson 
stoppos  woro  a  dosort  similar  to  tho  prosont-day  right -bank 
aroa  of  Astralchanskaya  Oblast.  Therefore,  tho  final  stage 
of  formation  of  the  present-day  biocoenoses  began  2,500-3,0)0 
yoars  ago;  tlioroby,  tho  somidosort  landscapes  of  the  Ukralno , 
tho  north  Cauoasus ,  and  tho  north  Caspian  began  to  chango 
in  tho  direction  of  a  gradual  convorsion  into  stoppos.  With 
tho  humidification  of  tho  cliraato  and  tho  conversion  of  the 
landscapo  into  stoppos  there  was  also  a  process  of  gradual 
chango  of  tho  fauna  undor  the  influence  of  olimatio  faotors 
and  progressively  increasing  human  aotivity. 

It  should  bo  said  that  the  idea  of  tho  existonco  of  a 
xorotliorraic  poriod  as  a  univorsal  phenomenon  in  tho  history 
of  tho  oarth  is  not  generally  accepted.  I.  G.  Pidoplichko 
(1954)  assuraos  that  a  cortain  "drying"  of. tho  climate  could 
have  occurrod, but  this  "drying"  was  a.rogional  phenomenon 
rathor  than  a  univorsal . ono.  I.  M.  Gromov  (1956a)  boliovos 
that  tho  rogrossion  of  the  Khavlynsk  Sea  signified  tho  be¬ 
ginning  of  a  change  in  the  climate  in  tho  direction  of  a 
drying  of  it  and  a  conversion  of  tho  landscapes  into  deserts. 
In  his  opinion,  sinoo  tho  post -Khavlynsk  ora  seraidosorts  haso 
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bo out.io  tho  main  landsoapo  in  the  north  Caspian* 

With  humidif ioation  of  tho  cliraato  tho  decree  of  devel¬ 
opment  of  agriculture  inoreasod  notably,  part icu lax' ly  in  tb: 
vioinity  of  tho  soas,  laleos  and  rivors.  At  tho  beginning  of 
tho  prosont  ora  in  many  reckons  of  tho  south  of  tho  Kuropoan 
portion  of  tho  USSR,  agrioulturo  was  a  very  woll-d ovolopod 
branoh  of  human  aotivity,  whioh  is  evidonood  by  tho  livol/ 
uoroantilo  relations  of  tlio  Black  Sea  area  with  tho  countries 
of  wostorn  Europe,  chiofly  with  Gtoooo. 

As  is  pointed  out  by  M.  I.  Artamonov  (1 9ky)  a  tromon- 
dously  important  revolution  occurred  in  tho  economy  of  tho 
population  of  tho  southorn  half  of  oastorn  Europo.  "At  thi^ 
timo,  on  the  basis  of  a  gonornlly  uniform  sottlod  cattlo- 
brooding-agrlcultural  oconomy  in  accordanoo  x/ith  difforont 
geographic  conditions  of  tho  stoppo  and  forest  stoppo  strips 
of  land  two  profoundly  difforont  typos  of  oconoinios  woro 
formed:  cattle -brooding,  migratory,  in  tho  steppos  and 

sottlod  agricultural  economics  with  tho  use  of  tho  fcractiloj 
pox/or  of  cuttlo  for  cultivation  of  tho  land  in  the  forost 
stoppo  strip"  (pago  70 ).  By  this  timo,  apparontly,  a  dofinil' 
tivo  differentiation  had  occurrod  in  tho  zonality  of  tho 
landscapes,  whioh  aftorwards  and  continuing  to  tho  prosont 
day  undorxiront  changos  chiofly  undor  tho  influenco  of  human 
aotivity*  With  tho  chango  in  the  climate  and  tho  formationl 
of  high-grass  stoppos,  xfith  tho  "thrust"  of  tho  forost  to- 
xfard  tho  stoppe  (Tanfil*y°v«  189**,  1928)  and  the  intensifi¬ 
cation  of  human  agricultural  aotivity,  tho  area  of  distribu 
tion  of  souslik3  was  roduood,  whereby  at  the  boginning  of 
tho  pre3ont  ora  it  was,  perhaps,  considerably  narrower  than] 
it  is  at  the  present  time* 

All  this  led  to  the  formation  of  a  souslik  focus  of 
plaguo  x/ithin  very  narrow  limits:  the  wostorn  bordor  of  it  I 
x/as  probably  Yorgeni;  the  main  souroe  of  plaguo  infoction  i|i 
the  Ukraine  and  in  adjaoent  areas  was  the  stoppo  marmot, 
xihich  xms  better  adapted  to  living  in  tho  tall  grass  steppo£ 
than  the  sousliks* 

While  in  the  Kolooeno,  particularly  in  tho  xorothormicj 
period,  tho  tremendous  natural  European  foous  of  plaguo  prob¬ 
ably  had  definite  features  of  a  multiplicity  of  hosts,  now 
a  considerable  part  of  it  has  gradually  boon  convortod  into| 
a  singlo-host  typo  with  tho  main  source  of  the  infection 
being  tho  steppe  marmot*  Sousliks  could  no  longer  play  a 
decisive  part  here  in  the  establishment  of  plague  not  only 
because  of  the  constriction  of  their  area  of  distribution 
’but  also  because  souslik  floas  wero  under  vory  unfavorable 
ooologioal  conditions  (high  degree  of  soil  moisture)  in 
connection  with  the  formation  of  productive  stoppos,  as  is 
correctly  pointed  out  by  P.  I.  Shiranovioh*  In  connection 
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with  this,  wo  oannot  adopt  tho  viowpoint  of  Yu.  M.  Rail 
(l9jju)  who,  for  soino  roason  boliovos  that  sousliks  displacoti 
tho  marmots  in  tho  South  of  Europo  and  only  tho  'Ifinal  blow 
was  given  to  thorn  by  man. 

Data  in  tho  litoraturo  attost  to  tho  fact  that  marmots 
in  tho  southern  steppes  of  Europo  woro  prosont  in  abundanoo 
for  a  long  timo.  As  was  notod  by  many  investigators  thoy 
woro  gradually  oxfcorminated  by  man  or  displaced  by  him  dur¬ 
ing  tho  courco  of  his  agricultural  activity,  and  at  tho  pro— 
sent  timo  only  soparato  colonios  of  thoso  animals  have  re¬ 
mained  in  tho  region  of  tho  Don,  in  Kazakhstan  and  somo 
other  placos. 

I.  G.  Pidoplichko  (1951)  points  out  that  ovon  in  tho 
19th  century  tho  marmots  lived  in  tho  Zaporozhskaya,  Stalin* 
skaya  and  Poltavskaya  Oblasts  of  tho  Ukraine,  on  tho  right 
bank  of  tho  Dniopr,  and  in  othor  places*  Qoforo  1917  thoy 
livod  near  tho  villago  of  Plisslc  in  Chornigovslcaya  Oblast. 

In  his  timo,  N.  A.  Sovortsov  (1855)  onoountorod  stoppo  mar- 
nots  in  tho  oastorn  part  of  what  was  formerly  Voronozhskaya 
Guborniya.  As  writton  by  S.  I.  Ognov  (19^7)  a^d  A.  P.  ICor- 
noyov  (1953),  tho  Fronch  engineer  Gisle  do  l/assor  do  Boau- 
plan  report od  that  in  tho  middle  of  tho  17th  contury  ho  ob¬ 
served  a  tremendous  number  of  horsos  and  othor  animals  as 
wo 11  as  babocs  [  Harmota  babak  liUll.]  on  tho  loft  bank  of  th 
Dniopr,  to  tho  East  of  Chorkassy.  At  tho  ond  of  tho  18th 
century  G.  Gmolin  onoountorod  steppo  marmots  in  largo  numbo: 
on  tho  Don.  A.  F.  Flerov  and  V.  N.  Balandin  (1931)  point  o’ 
that  "50  yoars  ago"  in  some  regions  of  Sevoro-Kavkazslciy  Kra; 
hunting  babocs  was  of  tho  nature  of  a  business.  According 
to  tho  report  of  P.  Pallas  (1809),  ho  onoountorod  a  treraon- 
dous  number  of  marmots  bo two on  tho  Volga  and  tho  Dniopr. 

Tho  idoa  that  marmots  could  bo  tho  main  sources  of 
plaguo  infoction  in  Europo  for  a  long  timo  has  boon  oxprossi 
by  V.  IT.  Fedorov  (1950) »  L*  V.  Groraashovskiy  and  G.  II.  Vayn- 
urakh  (19^7),  I.  G.  Pidoplichko  (1951)  and  othors.  Pido- 
plichlco  reports  that,  judging  by. tho  data  of  archives  (A. 
Kostyuchonko) ,  the  last  marmot  invasion  of  .  tho  Ulcraino 
(in  tho  rogion  of  Bordyansk)  with  a  subsequent  plaguo  opi- 
domic  was  observed,  in  185^-1855« 

Tho  proooss  of  comploto  disappearance  of  cortain  wild 
animals  (particularly  rodents,  and  reduction  in  tho  aroa  of 
thoir  distribution,  as  was  indicated  above,  was  connected 
not  only  with  human  aotivity  but  also  with  tho  change  in  th< 
oliraato.  As  a  matt or  of  fact,  it  is  difficult  to  concoivo 
of  tho  extinction,  for  example,  of  the  yellovr  lemming  or  th< 
stoppo  lemming  over  tho  broad  spaces  of  the  South  Russian 
stoppos  as  tho  result  of  their  oxtormlnation  by  man. 

A.  N.  Formozov  (1938)  believes  that  the  extinotion  of 
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tho  yo^low  lcraiing  occurred  in  loss  than  a  half  coutury* 

Tho  stoppe  oony  livod  in  tho  Ukraine  until  .500  years  ago, 

Tho  great  sand  rat  has  boon  rotroating  to  tho  P.a3t  for  70- 
80  yoar'o ,  by  approximately  200  kilomotors.  I.  G,  Pidoplicivco 
(1930)  koliovos  that  tho  stoppo  oony  livod  in  cortaiu  aroas 
of  tho  CkrSSR  a  total  of  150  yoara  ago.  l/o  havo  alroady 
pointodiout  that  S»  I.  Obolonskiy  (1927)  >:ado  an  intorostinjj 
finding !of  ostoologioal  ronnants  of  tho  groat  sand  rat  on  | 
tho  right  bank  of  tho  Volga,  in  tho  vioinity  of  Jlorth  Zcu.i'yi- 
na*  It  io  diffioult  to  Judge  whothor  thoso  woro  roionants  or 
an  oxoavatod  form  whioh  diod  on  tho  spot  or  whothor  tho  bones 
woro  brought  thero  from  tho  right  bank  of  tho  Volga  by  clianco, 
for  oxanplo,  by  jjrodatory  birds;  howovor,  it  is  ontiroly 
probablo  that  previously  tho  groat  sand  rat  did  livo  in  cor- 
tain  plaoos  along  tho  Volga  {ncoording  to  tho  vorbal  roi^ort 
of  V,  P,  Dabonyshov,  0,  II*  Oooharnikov  and  V,  M*  Guuov,  ro;> 
nants  of  tho  groat  sand  rat  wore  also  found  in  tho  Chornyyo 
Zomll  [Qlaok  Lands-'—  Caspian  sousidesert  botwoon  Yorgoni,  the 
mouth  of  tho  Volga  and  tho  Caspian  Soa]  ). 

How  oan  wo  oxplain  tho  foot  that  dospite  tho  oxistonco 
of  an  extensive  natural  focus  of  plaguo  in  southern  Europe, 
roliablo  information  about  gasos  of  plaguo  among  pooplo  horp 
refer  to  a  vary  late  period,  essentially  to  tho  sixth  contury 
A.D.? 

•First  of  all,  it  should  bo  takon  into  consideration 
that  modiolno  was  so  poor  ovon  in  tho  middle  ages,  and  tho 
influoneo  of  religion  and  of  the  church  was  so  groat  that 
the  opidomio  diseases  inoluding  plaguo  woro  doscrlbod  by  th 
namo  of  "postilonoo "  and  woro  rogardod  by  tho  population  as 
an  inevitable  phenomenon,  as  "God's  punishmont"  for  tho  sin 
of  people.  However,  there  is.no  doubt  of  tho  fact  that  man 
wa3  affected  by  plague  very  long  ago,  and  ©pidomics  of  thi: 
diseaso  wore  oertainly  widespread  long  boforo  tho  "Juotiniafr 
plague". 

H,  Stiker  (1908)  points  out  tho  existence  of  bubonio 
plaguo  in  1060B.G.on  the  shoro  of  tho  Ilcditorranoan  Soa  andl 
in  tho  Philistine  cities  of  Gab,  Echron,  and  Asdach,  v/horobj 
tho  opidemio  was  assooiatod  with  an  "invasion"  of  mice,  A  ml 
ber  of  other  similar  epidemics  havo  boon  known  in  tho  various 
countrlos  long  before  tho  sixth  century  A,  D,  Furthor,  it 
should  be  taken  into  consideration  that  the  torritorios 
included  within  tho  limits  of  tho  natural  fooi  of  plaguo 
wore  for  a  long  timo  poorly  inhabited  by  roan,  and  the  origin 
of  oitios  was  assooiatod  with  the  development  of  trade,  tha 
is,  with  the  comparatively  recent  ora  in  the  history  of  de¬ 
velopment  of  human  sooiety  (Rybakov,  1948  and  others),  Aos - 
chylus  (anoient  Greek  tragedian  who  livod  from  526  to  4,56b.  Cj 
wrote  the  following  about  the  south  Russian  steppass  "Wo 
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Ikivo  nrrivod  in  a  rcuioto  oornor  of  tho  oarth,  in  a  Geythian 
land,  in  nn  uninhabited  dosort..."  (from  Latyshov,  1947, 
ya;;o  302),  UoYortholoss ,  tho  iicythian  stago  was  character¬ 
ised  by  tho  establishment  of  tho  proaont-day  climate  (by  thJ 
advanco  of  tho  forost  into  tho  stoppo  and  conversion  of 
r  xrl;  of  tho  stoppo  into  a  forost  stoppo)  and  a  mass  conver¬ 
sion  to  tho  use  of  iron. 

It  must  bo  cupposod  that  in  splto  of  tho  sparso,  chiof- 
ly  migratory  population  of  tho  south  Russian  stopped  boforo 
tho  period  of  thoir  colonization,  eases  of  plague  among 
pooplo  as  tho  rosult  of  contact  with  rodonts  did  occur; 
howovor,  activo  opidcmics  could  not  havo  dovolopod  fcocauso 
of  tho  sparsity  of  tho  population.  Tho  localization  of  eases 
of  tho  discaso  could  occur  for  another  reason.  Tor  oxcunplo, 
tho-ro  is  information  (florov  and  Balandin,  1931)  that  tho 
folovitos  who  livod  for  a  long  time  in  tho  south  Russian 
stoppos  used  sousliks  as  food  and  probably  woro  not  infro- 
quontly  infootod  with  plaguo  from  thorn.  However,  tlicro  is  no 
information  about  opidoraics  among  tho  Polovitos,  who  fro- 
quontly  oarriod  on  military  campaigns  with  largo  dotachmont 3, 

It  scorns  strango  that  opidoraics  did  not  dove  lop  ouiongtie 
Polovitos  in  tho  prosonco  of  such  intimate  contact  botwoon 
them  and  sousliks.  Tho  protiablo  explanation  of  this  fact 
can  bo  found  in  tho  following  roport  by  V.  Rubrulc  (I91l)x 
"’./hon  someone  (of  the  Polovito3,  N.  !I. )  bocomos  sick,  ho  is 
put  into  bod,  and  a  sign  is  placod  ovor  his  house  that  thor> 
is  soinoono  sick  horo  and  that  no  one  should  go  in.  Honco, 
no  one  visits  tho  sick  porson,  asido  from  those  attonding 
him,  Whon  a  mombor  of  the  groat  palaoos  bocomos  sick,  for  i 
great  distance  around  the  polace  guards  are  placed  who  do  n;t 
permit  anyone  to  go  beyond  thoso  limits.  They  are  ooncorno i 
specifically  with  whether  those  ontoring  are  not  ovil  spirits 
or  winds"  (page  24). 

Only  with  the  growth  of  oitlos  and  the  inoroaso  of  the 
population  in  them  could  epldomics  of  largo  size  devolop, 
which  could  not  be  overlooked  by  either  chroniolors  or  his¬ 
torians. 

A  characteristic  description  of  a  city  in  Russia  in  ths 
feudal  and  oarly  capitalistic  periods  is  given  by  N.  Kosto¬ 
marov  (1924).  As  a  rule,  the  city  was  surroundod  by  wooden 
walls,  in  two,  threo  or  four  layers,  with  spaces  filled  in 
with  earth,  which  created  favorable  conditions  for  rat  dwell¬ 
ings.  Outside  the  wall3  close  togother  and  crowdod  into 
voodon  houses  with  yards  end  gardens  livod  the  lowor  middle 
class  citizens,  morohants,  and  tho  rest  of  the  population. 

Tho  oornmon  people  lived  in  ohimnoyless  huts,  in  an  intoler¬ 
able  stohch,  with  chickens,  geose,  pigs  and  oalves.  It  be- 
co;aos  porfootly  obvious  why  in  the  14th  century  and  for  a 
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lone  tiruo  af tor  it,  until  gradually  oxpc-licnfc  noesuro:;  bogan 
to  bo  used  for  controlling  epidemios,  plaguo  so  frequently 
ravagod  tho  oitio3  of  Europe.  About  this  subjoot  A.  Diou-  I 
donno  and  R.  Otto  (1928)  oorroctly  uroco:  "in  Europo,  whicn 
during  tho  ccnturios  which  follovod  (aftor  tho  sixth  contui/, 
N.  H.J  was  visltod  again  and  again  by  epidemics,  ce.sos  of 
plaguo  in  tho  middlo  ages  became  more  oxtonsivo  and  moro 
dangorous  tho  creator  tho  sizo  of  tho  population  ci'owdod  in 
oitios  squoozed  in  by  trenches  and  walls  with  narrow  and 
I  dirty  sti'oots,  in  dark  and  stuffy  housos"  (pago  2). 

Not  o  should  bo  mado  of  a  single  characteristic  foaturo 
of  historic  roforoncos  to  plaguo  epidemics  in  Russia.  As  a 
rulo,  they  tell  about  tho  ovonts  in  tho  largest  citios.  Mos 5 
ofton,  opidomics  woro  dosoribod  in  Pskov,  Novgorod,  lloscov 
and  Kiev,  This  is  oxplainod  by  tho  fact  tbit  opidcrjlc3  in 
tho  largo  oitios  woro  a  sovoro  scourgo  to  tho  out ire  govern - 
mont  as  a  whole  and  wore  vory  important  ovonts  in  tho  life  <*f 
tho  country.  Outbroaks  of  plaguo  in  tho  snail  oitios  and 
othor  Inhabited  placos  occurred  froquontly  unnoticod  by  his - 
tory,  although  wo  cannot  doubt  tho  fact  that  thoso  outbreak  3, 
porhaps  of  loeal  origin  in  the  majority  of  eases  particularly 
in  semidosort  and  desert  r9gions,  voro  not  an  infroquont  phe¬ 
nomenon. 

V/hilo  in  tho  oitios  of  north  and  middlo  Russia  plaguo 
probably  was  of  an  imported  naturo,  in  tho  South,  uhoro 
natural  foci  of  plaguo  oxistod,  many  of  tho  opidomics  could 
have  boon  of  local  origin.  Specif ically,  within  tho  limits 
of  tho  present  boundaries  of  Astrakhanslcaya,  Stalingradskaya, 
Rostovskaya  oblasts  and  Stavropol1 skiy  Kray  it  is  vory  prob¬ 
able  that  the  following  epidemics  associated  with  tho  pro- 
scnco  of  a  plaguo  onzootio  in  sousliks  and  j irds ,  woro  of 
looal  origin  (information  about  epidooios  is  given  by  F. 
Dorbek  (190.5));  in  che  lowlands  of  the  Volga  rogion  (parti¬ 
cularly  in  Astrakhan1)  in  1656;  in  Astrakhan1,  in  1657,  169  i, 
I727-173O;  on  the  Don  (Azov)  in  1 739;  in  Taganrog  and  on  the 
Don  in  1771;  in  Taganrog,  Kizlyar,  Mozdok  in  1773,  otc. 

It  is  charactoristio  that  in  the  19th  century,  when 
govornraont  and  publlo  measuros  for  tho  control  of  plaguo  had 
been  givon  a  dofimte  impotus,  tho  opidomics  woro  llmitod 
and  localized  in  tho  southern  and  southoastorn  portions  of 
Russia,  that  is,  in  tho  immediate  vicinity  of  tho  natural 
foci  of  plaguo  infection,  Tho  plaguo  opidomio  which  bogan 
at  tho  ond  of  the  l8th  century  lastod,  with  brief  interrup¬ 
tions,  until  1819  in  the  Caucasus  (Tiflis,  Imorotiya,  Gori, 
Kabardn,  Goorgiycvsk) .  In  1805,  plague  appoarod  in  tho 
North  Caucasus,  and  thon  in  Astrakhanskaya  Guborniya  among 
tho  Tatars  who  lived  near  the  port  and  in  tho  villago  of 
Tsarovskiy  near  Astrakhan1. 
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In  1807-1812  plaguo  was  rocordod  in  Mozdok,  Kizlyar, 
and  in  S fcavropol* slciy  district.  In  I8O7-IQO8  tho  plaguo 
cpidomio  occurred  in  Saratovslcaya  Guborniya,  and  in  1816, 
in  Stavropol1  ,  and  thon  in  Mozdok,  Astrakhan*  and  ICrasnyy  Yjxr. 
In  1824  plaguo  appoarod  in  tho  Caucasus  in  tho  vloinity  of, 
Srzorum,  and  in  1825  it  appoarod  in  Yorovan.  After  a  short 
interval  plaguo  epidomios  wore  again  noted  in  tho  Caucasus 
during  tho  poriod  between  1833  and  1843* 

Affcor  1877-1379,  whon  tho  opidomics  wore  rocordod  in 
Votlyanlca,  Prishib,  Yonotayovsk,  Nikol’slc  and  othox*  inhabit 
od  p'lacos,  plaguo  did  not  onco  ocour  in  Astrakhans kay a  Gubofc- 
niya.  A  number  of  plaguo  outbreaks  in  tho  19th  contury  wor 
also  noted  in  tho  Ukraino,  in  tho  Crimea,  and  in  Moldavia. 

Attention  should  bo  diroctod  to  tho  fact  that  tho  plagho 
opidomics  in  tho  aroa  of  tho  stoppos,  particularly  in  tho 
Ukraino,  stoppod  considerably  oarlior  than  thoy  did  in  tho 
comidosort  zone  (that  is,  in  As t ra khan s kay a  and  Stalingrad- 
slcaya  oblasts  and  Stavropol*  slciy  Kray),  unloss  wo  talco  into 
consideration  cases  of  importod  plaguo,  for  oxamplo,  in 
Cdossa.  This  can  bo  explained  only  by  the  fact  that  tho 
basic  factors  in  tho  natural  focalization  of  plaguo  in  tho 
stoppo  zono  in  tho  middle  ,of  tho  19th  contury  v/oro  already 
osr -intially  oomplotoly  eliminated  as  tho  rosult  of  human 
agricultural  activity. 

Tho  proooss  of  roolairalng  tho  stoppes  by  man  in  its  gon 
oral  outline  can  bo  followod  on  tho  basis  of  data  concornin 
tho  growth  of  tho  agricultural  population  in  tho  stoppes  of 
South  Russia. 

Almost  until  tho  17th  century  tho  stoppo  rogion  of  Rus 
sia  was  poorly  inhabited  by  man;  therefore,  his  influonco  o 
vegetation  and  various  typos  of  wild  animals,  which  woro 
distinguished  by  a  relatively  high  census  (for  oxamplo, 
rodonts )  was  oxtromoly  slight.  It  must  bo  supposed  that  at tljat 
timo  tho  opon  spaces  of  tho  greater  part  of  tho  Ukraino, 
Rostovskaya  Oblast,  Stavropol* slciy  Kray  and  other  such  aroa£ 
constituted  limitless  virgin  territories  covered  by  lush 
stoppo  vogotation. 

A.  F.  Florov  and  V.  N.  Balandin  (1931)  point  out  that 
fivo  or  six  hundrod  years  ago  tho  stoppes  of  tho  Sevoro- 
Kavlcazskiy  Kray  wore  covorod  by  a  vast  soa  of  grass.  Those 
woro  strips  of  torritory  which  had  a  very  sparse  sottlod 
population  scattered  throughout  tho  small  cities,  villagos 
and  farmsteads.  Our  forebears  called  those  stoppos  "fiolds  1 
"wild  fiolds".  V.  V.  Dokuchayor  (1953),  studying  tho  dogro > 
of  influonco. of  human  agricultural  activity  on  tho  virgin 
nature  of  tho  stoppos,  wo  to  tho  following*  "...unfortunately, 
now  only  pitiful  shreds  had  remained  of  tho.  typical  stoppo 
flora  which  onco  solidly  covered  tho  chernozem  stoppos". 
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According  to  the  evidonco  of  historians  (coo,  for  os- 
amplo,  II  K,  Tikhomirov  and  S.  5.  D.nitriyov,  19**8)  *  at  the 
ond  of  tho  l6th  oontury  a  considorablo  inoroevso  of  tho  popu¬ 
lation  t.'as  obcorvod  in  tho  niddlo  Volga  aroa,  on  tho  .Don, 
in  tho  Ukraino,  which  is  explained  by  tho  flight  of  peasant;; 
and  partly  of  tradospooplo  from  thoir  old  places  to  tho  peri¬ 
phery  in  search  of  froodom  from  feudal  orcpioitation,  In  th  j 
middlo  of  tho  17th  contury  tho  Don  Cossacks  inhabited  tho 
basins  of  tho  lowor  oourso  of  tho  Don,  Kero  and  to  tho  lo /- 
or  Volga  rogion  a  tromondous  numbor  of  refugee  peasants  cane. 
In  connection  with  tho  nood  for  broad  thoro  ’./as  a  marked  inj- 
croaso  in.  tho  plowing  of  virgin  territory.  In  tho  first  half  of 
tho  18th  oontury  in  tho  Ukraine  largo  estates  of  Russian 
landovnors  bogan  to  bo  created,  and  in  tho  boginning  of  tho 
19th  contury  agricultural  specialization  of  various  regions 
of  tho  oountry  carao  out  distinctly.  In  tho  southorn  and 
wostorn  regions  ohiofly  agriculture  and  cattle  breeding  do- 
volopod,  Tho  oxpansion  of  internal  and  foreign  mxrkots  ro- 
quirod  an  inoreaso  in  goods  production,  in  connection  with 
which  thoro  was  a  marked  incroase  in  work  dono  by  serfs  for 
their  lords  and  thoro  was  a  rapid  growth  of  tho  aroa  of 
seignorial  land  for  plowing. 

In  tho  first  half  of  tho  past  contury  a  particularly 
vigorous  proooss  of  colonization  of  tho  southorn  stoppos  of 
Europoan  Russia  began,  Tho  landowners  rosottlod  tho  peasants 
on  territory  bostowod  upon  thorn  in  whole  villagos.  By  1319 
tho  population  of  tho  stoppo  Ukraine  already  ar.iountod  to 
about  3,000,000  parsons  (History  of  tho  USSR,  Vol  II,  19^9)  ■ 
Tho  rat os  of  devolopmont  of  capitalism  in  tho  Ukraine  and 
North  Caucasus  wore  particularly  rapid.  This  is  oxplainod 
by  tho  fact  that  these  regions  were  located  oio^o  to  soapor  ;s 
and  markets  and  that  there  wore  far  fowor  remnants  of  foudak- 
ism  hore  than  in  Central  Russia, 

In  tho  second  half  of  tho  19th  oontury  tho  Ukraino  had 
jbocouo  ono  of  tho  loading  places  with  rogard  to  tho  product- 
lion  of  commodity  grain.  During  this  period  tromondous  nassAs 
of  peasants  rosottlod  in  tho  Ukraino.  In  tho  book,  "Develop¬ 
ment  of  Capitalism  in  Russia",  V.  I.  Lonin  points  out  that  S 
by  1890  the  main  production  contor  for  grain  had  boon  shifted 
from  tho  central  chernozem  guboruiyas  to  tho  stoppo  and  lovir 
Volga  guborniyas.  "Tho  abundanoo  of  froo  land,"  wrote  V.  l| 
Lonin,  "attracted  a. tromondous  Inflow  of  colonists  hero,  who 
rapidly . expanded  tho  plantings"  (pago  218).  Botwoon  1833  and 
1897  hundreds  of  thousands  of  peasants  rosottlod  hore, 

A  graphio  example  of  the  intonsity  of  colonization  of 
the  southern  steppes  of  Russia  in  tho  second  half  of  tho  19th 
o©ntury  is  constituted  by  data  concerning  tho  growth  of  Stav¬ 
ropol*  skly  Guberniya  from  settlors  coming  from  Central  Russia, 


__  30  - 


-  w*  w  r*pr**- 


o 

o 

o 


— - - - ■ .  . . . — - - — I 

According  to  the  data  of  K,  Slavskiy  (1914),  tho  dynamics  cf 
incroaso  of  tho  population  in  Stavropol1  ckiy  Guborniya  fror. 
IO73  through  1909  aro  oxprossod  by  tho  following  figuros* 

In  1873  thoro  woro  475,0*51  porsons 

In  1081  thoro  woro  589,951  poraons,  an  incroaso  of  . 
114,900  poraona. 

In  1889  thoro  woro  626,014  porsons,  an  incroaso  of 
36,063  porsons, 

In  1897  thoro  -woro  873,301  porsons,  an  incroaso  of 
247,287  porsons. 

In  1909  thoro  woro  1,170,339  porsons,  an  incroaso  of 
244,030  porsons. 

In  36  years  tho  population  of  Stavropol* skiy  Guborniyc 
had  incrousod  by  two  and  ono-ha3f  times. 

As  tho  result  of  an  activo  proooss  of  colonization  of 
tho  periphery  of  Russia  during  tho  century  or  two  whioh 
passod  thoro  was  a  radical  change  in  tho  landscapo  of  tho 
stoppos.  Bocauso  of  oxtonTive  fiolds  of  grain  tho  virgin 
territory  was  converted  into  small  sections  adjacont  to  in¬ 
habited  places,  roads,  gullies,  otc. ,  while  tho  marmots,  as 
tho  most  probable  soyreos  of  plaguo,  wore  crowdod  out  and 
oxtorminatod  tore  by  man  permanently.  In  th'se  rogion3 
where  the  sourcos  of  plaguo  infection  might  have  boon  tho  . 
sou  silks  (Crimea,  North  Azov  aroa,  tho  rolativoJ.y  lov-grassl 
soctions  in  tho  steppe  zono),  tho  lattor  woro  anso  gradually 
crowdod  out  into  limited  aroas  of  virgin  terri*  ory  in  tho 
form  of  pasture  land,  shouldors  of  roads,  otc.,  as  tho  ro- 
sult  of  which  prolonged  maintenance  of  tho  plague  pathogen 
proved  to  bo  impossible  among  their  population. 

Therefore,  it  bocomos  obvious  that  the  main  causo  of 
quiesoenoo  of  the  natural  plague  focus  in  the  extonsive  tor 
ritorios  of  tho  tull-grass  stoppos  in  tho  south  of  Russia 
was  human  agricultural  activity. 

For  the  purpose  of  understanding  tho  further  history  o 
establishment  of  the  plaguo  focus  in  northwest  Caspian  aroa 
it  is  essential  to  taka'  into  consideration  two  vory  import¬ 
ant  and,  to  a  certain  dogroo,  opposite  prooosses.  In  tho 
steppe  regions  of  the  country,  whoro  tho  main  trond  of  huma 
activity  was  the  growing  of  grain  (tho  Uicraine,  the  right- 
bank  and  partly  the  loft -bank  areas  of  the  lower  Don,  and 
the  northern  part  of  tho  lover  Volga)  tho  process  of  ex¬ 
panding  the  "cultivated1*  landscapes  proceeded,  which  led  to 
a  roduotion  in  the  areas  of  distribution  of  rodents— the 
sources  of  plaguo  infoctio n  (sousliks)— or  almost  oomploto 
disappearanoo  of  them  (marmots). 

In  the  somidesert  rogions.and  in  regions  which  had 
transitional  features  between  somidoserts  and  stoppos,  whor 
. .  ■■  —  -  — —  . —————— — — — 1 
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tho  main  trond  of  tho  eooncm y  was  a  migratory  and  a  driving 
typo  of  cattle  brooding  or  agriculture  and  cattlo  breeding  with  pri  »- 
acy  of  tho  latter  (Astrakhanskaya  Oblast,  southorn  rayons 
of  Stalingradslcaya  Oblast,  tho  northorn  rayons  of  Stavropol1 
skiy  Kray),  oonvorsoly,  tho  proooss  of  xorophytization  of 
tho  stoppos  proooedod  quite  rapidly,  loading  to  an  incroaso 
in  tho  oonsus  and  oxpansion  of  the  areas  of  distribution  of 
such  spocios  of  rodonts  as  tho  dwarf  souslile,  meridional  and 
crostod  Jirds,  and  othors.  Excossivo  grazing  of  cattlo  on 
sandy  soils,  in  addition,  lod  to  oxposuro  of  tho  sand  and, 
thcroforo,  to  an  inoroaso  in  tho  census  of  sand-duolling 
rodonts.  . 

Judging  by  tho  investigations  of  K.  Ya.  Pirkovskiy 
(1914),  boforo  tho  beginning  of  tho  prosent  century  almost 
all  of  the  rayons  of  Rostovskaya  Oblas't  and  Stavropol* skiy 
Kray  on  tho  right  bank  of  tho  Volga  woro  froe  of  sousliks. 

In  tho  northwost  Caspian  region  thoir  southwost  boundary  was 
ossontially  Yorgeni,  v/hero  tho  colonies  of  thoso  animals, 
considering  tho  sizes  of  their  hills,  are  vory  anoiont.  Act¬ 
ive  development  of  cattle  breeding  and  unplanned  oxcossive 
grazing  of  tho  cattle  lod  to  donuding  many  stoppo  rogions  o]f 
Rostovskaya  Oblast  and  Stavropol* skiy  Kray,  as  tho  rosult  of 
which  boginning  with  tho  end  of  tho  19th  and  tho  beginning 
of  tho  20th  contury  a  marked  oxpansion  of  tho  boundary  of 
tho  aroa  of  distribution  of  sousliks  was  obsorvod  in  tho 
southern  and  southwestern  directions. 

S.  M.  Nikanorov  (1923)  points  out  that  in  tho  Vicinity 
of  the  villages  of  Zavetnyy,  Fedosoyovka  and  Klchkin  in  Ros  - 
tovskaya  Oblast  sousliks  appeared  at  tho  end  of  tho  past  coi- 
tury,  whereby  the  oxpansion  of  tho  aroa  of  distribution  of 
this  rodent  was  connected  by  the  author  with  tho  replacement 
of  tho  lush  vegetation  of  the  Don  steppes  by  spars?  and  mot- 
loy  grass  vegetation.  According  to  the  data  of  K.  Z.  Zavar¬ 
zina  and  V.  X.  Kuzenkov  (1929)  as  woll  as  of  0.  11,  Bocharni¬ 
kov  (1946),  tho  appearance  of  sousliks  in  tho  oastorn  rayon? 
of  Rostovskaya  Oblast  refers  to  the  boginning  of  tho  prosonc 
century.  In  Remontnenskiy  Rayon  tho  first  appoarance  of  | 
sousliks  was  noted  in  1908-1909* and  in  the  onvirons  of  Zio»o7- 
nikov,  only  in  1919-1920 •  As  is  point od  out  by  V.  If.  Zry- 
akovskiy  (192 6)  and  V.  M.  Belousov  (1933),  a  particularly 
aotive  advance  of  sousliks  into  tho  depth  of  cultivatod 
areas  was  noted  in  the  drought  years  of  1924  and  1925. 

In  the  last  40-50  years  the  sousliks  havo  advanced  to 
the  Vest  and  Southwest  300  kilometers,  settling  in  an  area 
of  about  10,000,000  heotares  (Sviridenko,  1927;  Romanova, 
1936t  Babonyshov,  Birulya  and  others,  1937)  Kironov,  Pavlov 
and  oihors,  1952;  Babonyshov,  1956). 

H.  Osorgin  (1910),  P.  Yerofeyev  (1926),  I.  G.  Ioff 
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i(l236)  and  others  point  to  oxpansion  of  tho  boundaries  of 
Jfcho  area  of  distribution  in  tho  northern  portion  of  it#  Thcl 
•fact  of  oxpansion  of  tho  aroa  of  distribution  of  sousliks 
Confirms  our  conclusion  that  aftor  tho  xorothormic  poriod  for 
‘■i any  hundreds  of  years  tho  natural  focus  of  plaguo  in  tho 
northwest  Caspian  region  has  boon  in  a  vory  much  roduoed 
■stato#  Until  tho  ond  of  tho  19th  contury  and  beginning  of  ^ 
pbo  20  th  contury  it  was  limit  od  to  tho  right -bank  aroa  of  Hej: 
,I;ovskaya  Oblast#  tho  southoastorn  rayons  of  Stalingradslcaya 
Oblast*  and  oortain  rayons  of  Stavropol* skiy  Kray  locatod  tej 
tho  north  of  tho  Ivurna  Rivor.  Thoroforo,  tho  part  of  tho  pr.>- 
p ant -day  focus  which  includos  tho  castorn  rayons  of  Rostov-  i 
pkaya  Oblast  and  tho  northern  rogions  of  Stavropol* skay  Kra>j 
pud  Gi-ozuonskaya  Oblast  (to  tho  south  of  tho  IOirna  River)  werp# 
pssonbinlly ,  "plaguo  infostod"  socondarily  aftor  tho  xorothor- 
■nic  period  in .connection  with. tho  oxpansion  of  tho  aroa  of 
distribution  of  souslilcs. 

!  Thorcfoi-o,  tho  ooological  factors  which  have  contributed 
to  tho  occurronco  of  a  plaguo  onzootic  in  tho  prosont-day  ore} 
and  which  involved  aftorwai'ds  very  serious  opldomic  ccrapli- 
jc at  ions  aro  tho  products  of  rocont  timos#  It  should  bo  not4 
cd  that  tho  oastorn  boundary  of  tho  focus  in  tho  northwosfc 
(Caspian  region*  adjacont  to  t'ho  soa,  is  not  a  pormanont  ono, 
?<von  in  tho  modorn  ora  it  not  uncommonly  ha3  changed  in  con- 
poet ion  with  tho  variations  in  tho  Caspian  basin,  wheroby 
bhoso  changos  havo  always  inevitably  rofloctod  on  tho  conau; 
jpf  tho  main  spocios  of  rodonts  in  tho  aroa  noar  tho  soa#  pa 
ticularly  on  tho  consus  of  jirds  and  groat  sand  rat3. 

In  tho  xorothormic  ora,  as  is  pointod  out  by  L*  S.  dor 
(I9b3)#  tho  lovol  of  tho  Caspian  Soa  occupied  a  vory  low 
position,  and  from  tho  goo1ogical  viewpoint  in  tho  current 
jora  tho  Caspian  has  boon  in  tho  stago  of  transgrossion,  whi<j 
•is  ovidoncod  by  Bora's  mound3  [sand  dunos  from  six  to  22  mot¬ 
ors  in  hoight  along  tho  north  shore  of  tho  Caspian  Soa  and 
pear  tho  Volga  dolta,  oxtonding  in  strotchos  from  200  to  406 
j.votors;  first  doscribod  by  Bora  in  18 $6,  thoro  aro  sovon 
riifforont  hypothosos  of  thoir  origin]  on  tho  soa  bottom  bo- 
foro  tho  Volga  dolta  as  woll  as  ilmenium  deposits, 
j  According  to  tho  data  of  V.  D.  Zaykov  (1946),  boginnin^ 
pibh  1830  a  steady  docrouso  .in  tho  lovol  of  tho  Caspian  Soa} 
pas  boon  occurring  from  yoar  to  yoar,  unless  we  talco  into 
;considoration  tho  greatest  olovations  in  1932-1933  and  1942«- 
4944,  By  1946  tho  socular  reserves  of  tho  soa  had  beon  rodufc- 
pd  by  750  cubic  kilometers;  tho  shoreline  on  tho  north  shore 
of  tho  Caspian  had  rocodod  in  the  diroction  of  tho  soa  by 
tons  of  kilonotors,  and  the  area  of  tho  soa  had  boon  roducec; 
by  approximately  28,000  square  kilomoters*  A  particularly 
jrapi  cl  drop  in  tho  lovol  of  tho  Caspian  Soa  has  boon  obsorvoc 
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from  1932  through  1941,  A3  is  indicatod  by  D.  A.  Fodorovit  h 
(1950),  during  this  period  tho  soa  lovol  has  dropped  by  al¬ 
most  two  motors# 

An  ovon  lowor  position  of  tho  Caspian  Soa  during  tho 
poriod  of  history  occurred  probably  at  tho  beginning  of  the 
13th  century,  which  is  ovidoncod  by  a  fortress,  built  at 
about  that  tirao,  in  Babinskaya  Bukhta  [bay]  not  far  from  the 
shoro*  This  structure  has  roccntly  boon  found  in  tho  form 
of  half «f loodod  ruins#  Tho  highest  lovol  of  tho  Caspian  Sea 
was  obsorvod  in  tho  18th  contury  and  at  tho  beginning  of  tho 
19th  contury;  tho  lowest  lovol  aftor  tho  13th  contury  (but 
coasidex'ably  higher  than  tho  prosont-day  lovol)  was  in  tho 
first  half  of  tho  l6th  contury* 

Thoroforo,  focontly  wo  havo  boon  tho  witnesses  of  an 
oxpansion  of  tho  foous  of  tho  northwost  Caspian  in  its  oast- 
orn  portion,  particularly  sinoo  In  rocont  years  an  oxpansion 
of  the  areas  of  distribution  of  sousliks  and  groat  sand  rats 
and  ;)irds  has  boon  noted  in  tho  direction  of  tho  soa.  IIou- 
ovor,  in  tho  pa3t  20-25  years  plaguo  organizations  of  tho 
northwost  Caspian  havo  dono  tremendous  work  on  tho  control 
of  tho  main  source  of  tho  plaguo  pathogen,  tho  dwarf  souslijk. 
At  tho  soxuo  time,  another  .very  important  process  has  occurred, 
agricultural  roolaiming  of  virgin  otoppos  for  arable  land, 
gardens,  forest  bolts,  oto#  As  tho  rosult  of  this,  a  large 
part  of  the  natural  focus  of  plaguo  in  tho  northwost  Caspian 
(with  tho  exception  of  tho  Black  Lands,  tho  oastorn  rayons 
of  Groznonslcaya  Oblast  and  tho  lowlands  of  Dagostan)  at  tho 
present  timo  may  bo  considorcd  practioally  froo  of  tho  path- 
j ogenlo  agont  of  this  infoot ion# 

This  is  a  brief  probable  history  of  tho  occurronco  and 
establishment  of  tho  focus  in  tho  northwost  Caspian  region, 
basod  on  current  concepts  of  tho  faotors  of  tho  natural 
focalization  of  plague  infootion#  Thi^  history  is  ovidonco 
to  tho  effect  that  this  focus  is  a  r>'i  ant  of  what  was  onco 
a  tremondous  foous  of  plaguo  occupying  all  tho  southorn 
stoppos  of  Suropo,  and  that  wo  are  living  in  a  poriod  of  it  3 
[final  extinction.  Tho  acceleration  of  this  process  doponds 
a  groat  deal  on  us,  tho  plague  workers# 
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Halos  and  Regulations  of  a  Plaguo  Rnzootic  in  a  locus 
in  tho  Northwest  Caspian  Rodion 

N,P,  Ilironov,  I.S,  Tinlcor,  P.I.  Shiranovich,  A.K.  Shishkin 

Rostov-na-Donu  Stato  Scientific  Research  Plaguo  Insti- 

jtuto. 

In  tho  roport  tho  results  of  many  y oars  of  study  of  a 
natural  plaguo  focus  in  the  Uorthwost  Co.spi. ■  .*  Region,  nado 
by  a  largo  number  of  investigators ,  aro  boinj  gonoralisod  on 
An ldo  from  tho  authors  of  tho  roport,  tho  rules  and  regula¬ 
tions  of  focalization  and  opizootology  of  plaguo  in  this  toij 
ritory  have  boon  studied  by  0.  A,  Aristar’chova,  V.  S,  Grikuv 
07,  I.  G.  Ioff  ,  N.  I.  Kalabukhov,  V.  I.  Xuzonlcov,  S,  I!,  Nik-] 
anorov,  M*  P.  Pokrovskaya,  V,  V.  RayovJkiy,  P,  II,  Stupnitek 
iy,  S.  V,  Suvorov,  V,  Yo.  Tiflov,  V.  M.  Tumanskiy,  Q.  IC.  For] 
yuk,  A.  A.  Flogontova,  A,  A.  C  urilina  and  many  othors 

An  ossontial  influonoo  on  tho  formation  of  certain  viov': 
about  tho  focus  in  tho  Northwest  Caspian  Region  has  boon  ox-j 
3rtod  by  tho  study  of  othor  natural  plaguo  fooi  in  tho  USSR 
and  foroign  oountrios.  This  applio3  chiofly  to  tho  Volga- 
Ural  natural  foous  of  plaguo  which  is  adjacent  to  tho  focus 
In  tho  Northvost  Caspian  Rogion  and  is  located  in  gonoral  ir.1 
tho  same  climatic  zonos;  this  was  studiod  by  a  nurabor  of  the 
jorsons  nontionod  above  as  vroll  a3  by  3 olio  authors  of  thi3 
report,  and  in  addition  by  A,  I,  Rordnikov,  N,  A*  Gay3kiy, 

£ •  A,  Dominskiy,  N«  N.  Klodnitskiy,  S.  A,  Kolpakova,  G.  I. 
fd’tsov,  I.  M.  Mamontov,  Yu,  M»  Rail*,  M,  M»  Tikhomirova, 

!•  I,  Tikhomirov,  V,  N.  Fedorov  and  others. 

In  making  out  this  roport  oaoh  author  formulated  chiofl} 
bhoso  soctions  doalt  with  by  tho  materials  of  his  own  roscarc' 
It  the  same  timo,  on  the  main  probloms  thoro  was  coordination] 
jetvoon  all  tho  authors,  Tho  last  names  of  tho  authors  of 
bhe  report  arc  given  in  alphabetical  ordor. 

Tho  beginning  of  the  study  of  the  rules  and  regulations 
jf  tho  plaguo  onzootio  in  tho  Northwest  Caspian  Region  was  ii: 
L913,  at  a  time  when  invostigators  in  plaguo  institutions, 

/ orking  according  to  plan  and  under  tho  diroction  of  Acadcrai 
'ian  0,  K.  Zabolotniy,  isolated  cultures  of  tho  plaguo  micro 
jo  from  wild  rodents  for  the  first  time  in  this  foous,  Sub-1 
;oquontly,  since  tho  focus  continued  to  bo  aotivo,  and  boforej 
/ork  done  on  the  elimination  of  it,  that  is,  prior  to  1933** 
1931**  -It  was  very  aotive,  the  isolation  of  plaguo  oulturos 
:'rom  rodonts  and  their  ootoparasites  was  ropoatod  rogularly 
:'ron  yoar  to  year.  In  all,  in  tho  poriod  from  1913  through 
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19T^>  epizootics  among  rodonts  v/oro  found  in  tho  focus  moro 
than  700  times.  In  many  placos  they  v/cro  demonstrated  ro- 
poatodly,  sometimes  for  sovoral  yoars  straight  or  with  some 
interruptions ;  in  others,  they  wore  recorded  as  a  ono**timo 
phenomenon# 

Tho  groat  majority  of  tho  plague  microbe  culturos  was 
obtained  from  dwarf  souslilcs  and  tlioir  floas.  Tho  so  cultures 
could  bo  isolated  regularly  during  tho  spring-summor  poriod. 
At  tho  samo  time,  culturos  of  tho  plaguo  microbo  from  sous- 
lik  floas  v/oro  obtained  in  tho  autumn  and  wintor,  although 
in  isolatod  casos. 

Much  loss  often,  cultures  of  tho  plaguo  microbo  v/oro  is¬ 
olatod  from  crostcd  and  moridional  jirds  LMorionos  tamaris- 
cinus  and  Mor.ionos  raoridianus]  and  from  thoir  floas,  v/horoby 
thoso  facts  v/oro  recorded  in  far  from  all  placos  and  usually 
with  groat  intervals  of  timo  botv/oon  individual  oplzootics 
in  populations  of  thoso  spocios  of  rodonts.  Within  tho  lira-1 
its  of  tho  groator  part  of  tho  aroa  of  distribution  of  jlrdr 
in  tho  Northv/ost  Caspian  Region  plaguo  cultures  from  thoso 
animals  and  thoir  floas  v/oro  not  isolatod  at  all#  In  tho 
eastern  part  of  tho  Black  Land  Region  thoy  woro  isolatod  only 
in  tho  spring-summer  soaaon  and  only  in  tho  il*mon-dolta  sut - 
zono  v/oro  tho  infoctod  jirds  and  thoir  floas  found  in  tho 
autumn-v/intor  poriod  also# 

from  houso  mice  in  largo  numbors  plaguo  miorobo  cultuxtjs 
could  bo  obtained  only  in  tho  autumn-v/intor  of  1932/33  and 
1933/34  during  a  poriod  of  mass  multiplication  of  mouso-like 
rodonts.  In  other  years  cases  of  isolation  of  culturos  frou 
raico  woro  scattorod# 

Culturos  of  the  plaguo  microbe  in  this  focus  wore  also 
isolated  from  jerboas,  Siberian  polecats  and  camols# 

Many  years  of  observations  of  tho  focus  demonstrated  its 
natural  boundaries,  which,  from  1913  through  1956  havo  changed 
sovoral  times#  from  a  historical  aspoct,  in  summing  up  all 
i;ho  aroas  on  which  tho  plaguo  onzootic  has  boon  demonstrated 
.during  this  timo  in  tho  form  of  epizootics  among  rodonts,  tho 
[Cocus  has  included  tho  following  territories  of  tho  Northv/cs ; 
Caspian  Region. 

Tho  northorn  boundary  of  tho  focu3  in  1913  passed  only 
12  kilometers  to  tho  south  of  tho  city  of  Tsaritsyn  (nov/  Sta¬ 
lingrad),  but  ovon  in  the  1920‘s  to  tho  beginning  of  tho 
1930‘s,  apparently  as  tho  result  of  tho  expansion  of  plowing 
ind  tho  increaso  in  tho  numbor  of  inhabited  placos  near  Sta¬ 
lingrad,  the  northorn  boundary  of  tho  focus  dipped  40  kilo- 
aotors  to  tho  south,  bocoming  stabilized  along  tho  Mishkovo 
livor  #. 

Tho  eastern  boundary  of  tho  focus  during  all  tho  poriods 
3f  its  modern  history  was  tho  Volga  River  and  tho  northorn 
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part  of  tho  vostorn  ooast  of  tho  Caspian  Soa.  Tho  southorn 
boundary  was  constituted  by  tho  stoppos  of  tho  Ilanyoh  low¬ 
land,  to  tho  north  of  Manych  and  tho  Kuma  Rivor,  which  ovi- 
dontly  was  associatod  with  tho  absonco  or  small  population  £ 
dwarf  aousliks  at  tho  beginning  of  this  oontury  in  tho  Pro- 
cauoasinn  stoppos,  to  tho  south  of  thoso  vrator  bodies.  In 
precisoly  tho  same  way  tho  southwestern  boundary  of  tho  fo¬ 
cus  coincided  with  an  aroa  of  narked  roduction  in  tho  sous- 
lik  consul  in  tho  Sal* skiy  stoppos  to  tho  south  of  tho  vil¬ 
lages  of  Romontniy  and  Zavotnoyo,  although  to  tho  north  it 
passed  along  tho  shore  of  tho  Ron  . Rivor* 

At  tho  boginning  of  tho  20th  contury  a  successive  expen  - 
sion  of  tho  boundaries  of  tho  focu3  in  tho  Korthwost  Caopiar 
Region  t*as  noted  in  tho  wostorn  and  southorn  directions  (Fi;j. 
1)  as  tho  result  of  expansion  of  tho  aroa  of  distribution  oi 
tho  dwarf  souslik*  As  tho  result  of  tho  lattor,  conditions 
woro  created  by  the  1930's  for  tho  circulation  of  tho  plague 
pathogen  in  the  eastern  rayons  of  Rostovskaya  Oblast  (Dubov- 
skiy,  Ziraovnikovskly*  Martynovskiy ,  Krasnoyarskiy)  and  in  th  j 
northern  rayon  of  Stavropol' skiy  Kray  to  tho  south  of  Manych* 
Svon  lator,  as  early  as  the  1950*s  tho  focus  was  oxtonded  tc 
the  south  of  tho  Kuma  River,  into  tho  depth  of  tho  stoppos 
of  Groznonskaya  Oblast  and  into  tho  plaJ  of  D&gostan*  Sucl: 
an  extonsien  of  tho  focus  was  observed  somewhat  earlier  to 
the  East,  on  tho  territory  from  which  vat or  had  boon  cloaroc 
as  tho  rosult  of  the  sharp  drop  in  tho  lovol  of  tho  Caspian 
Soa  in  tlio  past  50  years*  Thorefore,  during  tho  poriod  of 
the  most  rooont  history  of  the  focus  in  tho  Northwest  CaspirA 
legion  the  oldest  parts  of  it  woro  Yorgoni  and  tho  Priyorgonj- 
lnskaya  Ravnina  [plain],  and  the  youngest  areas,  formed  over 
rithin  tho  present  century— the  eastern  rayons  of  Rostovskaya 
Oblast,  tho  northern  rayons  of  Stavropol' skiy  Kray  (to  the 
south  of  Manych)  and  Groznenskaya  Oblast  as  woll  as  tho  on- 
tiro  northwostorn  strip  of  Primor'ye  (Caspian),  including  tin. 
plain  aroa  of  Dagostan* 

Rotrospeotive  analysis  of  an  abundance  of  indirect  date 
permits  us  to  beliovo  that  tho  plaguo  focus  in  the  Xorthvost 
Caspian  Region  is  a  relict  of  a  tremondous  natural  focus,  ir 
its  current  boundaries,  whioh  at  ono  time  occupied  tho  step- 
pos  of  Southorn  Europe*  The  formation  of  the  lattor  can  bo 
roferrod  to  the  middle  Ploistocene,  that  is,  to  tho  timo 
about  80,000-100,000  years  ago*  Since  that  time,  undoubt odl/, 
ropeated  changes  in  the  size  of  this  focus  have  occurred  as¬ 
sociated  with  olimatio  changes  and  variations  in  the  lovels 
of  the  Caspian  and  Black  Sea  basins*  About  3»000  years  ago, 
after  the  xorothermlo  period  a  procoss  of  formation  of  tall- 
jrass  stoppos  ooourred  over  oho  greater  part  of  Southorn  Eu¬ 
rope,  as  the  result  of  whioh  a  differentiation  oocurrod  of 
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jig.  1.  Cliango  in  tho  Southern  and  Y’ostern  Boundaries  of  the 
Snsootic  Torrxtory  of  tho  Foous  in  the  Northvost  Caspian  Ro- 
jion  from  1928  through  1932  (aocording  to  B.  K.  Fony\i!c,  1947, 
Manuscript ) •  1.  Rostov;  2.  Don  River*  3*  Stavropol*;  4.  Car¬ 
riage  of  Plaguo  by  Mice  (Episode  of  1932-33);  5.  Volga  Rivor, 


/hat  apparently  previously  was  a  mult iplo -host  focus  of  pla¬ 
gue  in  Europe;  in  tho  western  part  of  it  marmots  now  bocame 
the  main  sources  of  the  pathogen  of  the  infootiou3  disoase; 
in  the  oastorn  part  (Yergeni  and  tho  Priyorgoninskaya  Rav- 
lina  [  plain]),  sousliks  become  the  main  roservoirs. 

During  the  course  of  aotivo  colonization  of  tho  southern 
rayons  of  Russia  in  tho  l8th-19th  conturios  tho  landscape  of 
j-'ho  stoppos  was  fundamentally  changed.  As  the  result  of  hu- 
.-in  agricultural  activity  the  steppo  marmots  wore  directly 
indiroctly  almost  completely  exterminated,  whilo  tho  Euro- 
‘ : -an  natural  focus  of  plaguo  was  roducod  to  vory  small  dimen¬ 
sions:  its  v/ostern  boundary  was  now  Yorgeni;  southern  bcundari 
^umo-IIanych  Valley;  and  northorn  boundary,  the  latitude  of 
;ho  southorn  suburbs  of  what  is  now  Stalingrad. 

I  At  the  present  time,  tho  rodent  fauna  of  tho  Northwest 
Caspian  Rogion  is  represented  by  tho  following  basic  22  spec 
los  of  rodents  (Table  1). 


Tablo  1. _ 

C*D  PcTposacMocTi.  n  paMHmiwt  iioauoim 


o 

Rm  i  pusjrua 


1  Cyc.-?:!X  0  4-4.  44.  4.  +  4.4.  +4.  0 

2  nocicuixa  rpe6i:imm<0Da*  —  —  4-  +4-  0  4-4*  0  +4- 

3  Jlcc’UHKa  no.nyaeHJiaa  +  4.  —  0  4  44  44  4.+. 

4  M«ub  jioyoaaa  .  .  .  .  44  4  4.4.  44  44  444 

5  Kpuca  cepaa . —  -  4  4-  44  —  -  — 

6  Muoib  noacMfl  ....  4  —  4-  4-  4-  —  —  — 

7  M&iuib  Accr.it  4-  —  4  —  .  4  —  —  — 

8  flaieoKa  ofluxao:c'.m,i»  +  -  +  +  ++  +  +  - 

9  llwcaxa  oOiuccisemiaa  4*  4-  4*  4*  4-  +4*  4-4-  4-4- 

10  Cxiujuuma  oduxxocca- 

tt  _*•«  1  4-  4*  4-  4-  4-  4-  4-  4 

11  IIccTp7Qixa  crcnHaa  ..4.4.  4  —  —  —  4  4 

12  noacaxa  oo.xaiiaa  ...  4*  .  —  4-  —  4-4*  —  —  — 

13  XoManox  cepufl  ....  4-  4-  4-  4-  4-  4*  4*  4* 

14  Xoiiax  C  MKUoasnnufi  .  4  —  4-  —  —  —  +  "" 

15  Cxcnwin  (  Oumtoaeaitufl  .4-  —  —  —  —  —  4-  ~~ 

15  iV.uaioa-r » towiua ....  4-  *4-  +  4-  4*  4-  +  J 

17  TyuiKsrnttK  <5oju.nio3  .  .  4  4  4  4  4  4  "J*  £ 

13  Tyunraa^aK  nmuS  ...4*  —  +  4-  4-  4-  +  *T 

19  TapCaraaxHK .  4*  4-  4-  4-  +  +  +  % 

20  CuypauaHX  ....  4-  4-  4-  +  4-4-  4-4-  + 

T-21  Tyiaxa««i:wuojucoBorMft .  —  —  —  4-4-*}*  . 

22  gaag-pycax  .  .  .  ♦  .  4  4  4  4  +  J  +  + 

[Along  tho  Horizontal]#  1#  Speoios  of  Rodonts;  2.  Inoidonco 
with  which  it  is  found  in  various  subzones;  3#  Yorgoni;  4. 
Daban  ravine;  5#  Banks  of  tho  Volga;  6.  Volga  sands;  7.  H* 

I  non-delta  subzone;  8.  Primor*y°l  9»  Kumo-Manych  subzono;  10. 
31aok  Lands#  [Along  the  Vertioal] j  1#  Dwarf  Souslik  f  Citol- 
lus  pygmaous] ;  2#  Crested  jird  [Morionos  tamariscinusj  t  3. 
Meridional  jird  [  iloriones  moridlanus]  ;  4#  House  mouse;  3# 
3rown  rat  [Rattus  norvogicus] ;  6.  field  mouse;  7.  Wood  mouse 
[Hus  sy lvaticusj;8# Common  vole  [  Miorotus  arvalis] ;  9,  Sooial 
volo  [Microtus  aocialis];  10#  Mole  vole  [  Ellobius  talpinus] ; 
II#  Steppe  lemming[  Lagurus  lagurus];  12#  Water  volo  [  Arvi- 
cola  torrestris];  13#  Gray  hamstor  [Crioetulu3  migratorius] ; 
14#  Conanon  hamster  [  Cricetus  cricetus]  ;  15.  Mole  rat  [Spain* 
aicrophthalmus  J;  16.  Birch  nouae^Siei etyi  17#  Allaotaga  [  Allac- 
;aga  jaculus] ;  18.  Dwarf  Jorboa  [Allaotaga  olator] ;  19#  Tar- 
jagan  [Marmota  sibirica] ;  20.  Jorboa  [Scirtopoda  telum];  21. 
lairy-footed  jerboa  [  Dipus  sagittal ;  22,  Common  hare  [  Lepus 
>uropaeus] # 

Keyt  (-),  species  absent;  (++),  common;  (♦),  prosonfc 
in  small  numbers;  (0),  abundant.. 
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o 
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As  is  soon  from  tho  geaoral  data  proscnfcod  in  Table  1, 
tho  mo3t  abundunt  spooios  of  tho  rodonts  in  tho  majority  of 
rayons  of  tlio  Northwest  Caspian  Rodion  is  tho  dwarf  souslik 
In  sono  castorn  rayons  of  tho  focus  tho  jirds  aro  prosont  in 
rolativoly  largo  numbors.  Thoro  is  an  incroasod  consus  of 
raouso-liko  rodents ,  particularly  tho  houso  liouso,  rocordod 
most  ofton  in  various  years  in  Yorgoni  and  to  tho  wost  of  il 
along  tho  banks  of  tho  Volga  and  in  tho  ll*mon~dolta  sub** 
zono*  [  A  geographic  subzono  is  part  of  a  goographio  zono 
which  has  definite  zonal  landscapo  characteristics ;  an  il* 
non  is  a  shallow  wator  lake  without  sharply  dofinod  banks, 
donsoly  ovorgrown  with  roods*]  Local  conglonorato  fooi  aro 
f orned  also  by  tho  jorboas  (il'mon-dclta  subzono)  and  tho 
social  volo  (Hicrotus  sooialis)  (Dlack  Lands,  Kuuo-IIanyeh 
subzono,  Pritaor'yo)  •  Tho  othor  spooios  aro  rolutivoly  fow 
and  aro  not  of  ossontial  opizootological  significance* 

Within  tho  limits  of  tho  Northwest  Caspian  Rogion  thor< 
aro  moro  than  50  spooios  of  floas,  of  which  about  40  spooio: 
aro  parasitio  on  rodonts.  Tho  most  common  spocics  aro  tho  f ol 
lowing:  a)  souslik  parasites— -Noopsylla  setosa,  Coratophyl- 
lus  tosquorum,  Prontopsylla  sonura,  Ctonophthalnms  pollox, 
Oropsylla  ilovaiskii  and  Sorno  othors,  and  b)  mouso  and  volo 
floas — Corat ophyllus  mokrzockyi,  C.  consimili3,  Loptopsylla 
sognis,  Ctonophthalmus  socundus  and  somo  others* 

•  f  tho  jird  floas  tho  most  abundant  aro:  Corat  ophyllus 
laoviceps  and  Rhadinopsylla  oodestis;  loss  ofton  oncounteroc 
is  Rhadinopsylla  bivirgis;  vory  raroly,  Xenopsylla  oonformis 
as  woll  as  Stonoponia  vlaoova  Coptopsylla  bairamalionsis;  anc 
finally,  in  isolatod  specimens  Ctonophthalmus  doliohus  and 
Coptopsylla  lammollifor  are  found. 

Jorboa  floas  aro  quite  common:  Jlosopsylla  hobos,  2leso> 
psylla  oucta  tuschkan  and  Ophthalmopsylla  volgonsis.  In  the 
^al  skiy  steppes  and  furthor  to  tho  West  Ctonophthalnms  ori- 
ontalis  is  common,  which  is  parasitio  on  sousliks,  voles  ant! 
othor  rodonts  which  inhabit  tho  stoppe  aroas.  In  tho  river 
oasis  of  tho  Volga,  Son  and  othor  meadow  aroas  Ctonophthal- 
nus  wagnori  and  floas  of  wood  mice  of  tho  forest  steppo  zone 
and  tho  foothills  of  tho  Caucasus,  Loptopsylla  taschonborgi* 
aro  found* 

Tho  synanthropio  flea  Pulox  irritans,  which  at  one  time 
/as  vory  abundant  in  human  dwellings  and  buildings,  has  boon 
oxtorninatod  recently  with  tho  introduction  of  synthetic  in- 
;octicidos  and  is  praotioally  absent  from  tho  Northwest  Cas¬ 
pian  Rogion.  Even  in  primitivo  human  dwellings,  of  tho  mud- 
|iut  typo,  fleas  aro  practically  never  encountered* 

|  tho  spooios  listed  is  vory  common  on  tho  terri** 

j:°ry  of  tho  Northwest  Caspian  Region  and  is  distinguished  by 
f  stabl°  or  permanent  high  soasonal  consus.  Among  them 


[aro  chiofly  souslilc  floas,  N.  sotosa  and  C,  tosquoxuim.  Jusi 
a3  common  are  tho  floas  of  mico  and  volos  which  aro  distri¬ 
buted  vory  irregulai'ly ,  and  thoir  census  undox'goos  markod 
variations  and  in  various  years  drops  to  an  extreme ly  low 
lovol* 

Anothor  group  of  spocios  goos  boyond  tho  limits  of  tho 
Northwost  Caspian  Rogion  only  in  a  part  of  its  aroa  of  dis¬ 
tribution  (for  oxamplo,  floas  of  jirds,  wood  mico)  or  is  on- 
countoxod  spox'adically  in  isolated  cacos,  or  olso  is  scattoi- 
od  ovor  tho  ontiro  territory  in  snail  numbers . 

In  a  zoogoographic  sonso  tho  floas  of  tho  Northwest  Cas¬ 
pian  Region  aro  of  a  mixed  charactor  and  aro  different  in 
thoir  origin.  Along  with  woll-roprosontod  autochthonous  (for 
oxample,  tho  majority  of  spocios  of  souslilc  floas),  cosmo¬ 
polite  and  palearotic  typos,  lxoro  representatives  of  tho  Cor:- 
tral  Asiatic  dosorts.  Central  Russian  and  South  Russian  pla¬ 
ins,  and  foothills  of  tho  Caucasus  aro  reprosonted.  A  con¬ 
siderable  part  of  tho  floa  spocios  of  tho  Northwest  Caspian 
Rogion  must  bo  considered  as  belonging  to  tho  Aral-Caspian 
fauna* 

Many  years  of  observations  mado  in  this  focus  havo  shew  1 
that  activo  opizootio  plague’  procosses  among  souslilc  .popula¬ 
tions  occurs  only  during  the  pox'iods  of  thoir  activity, 
fhoreby,  after  tho  sousliks  come  out  of  thoir  hibernation 
and  until  tho  period  of  the  beginning  of  dispersal  and  sott3b- 
aont  of  the  young  sousliks  in  thoir  soparato  nosts,  as  a  rule 
only  sporadic  cases  of  plague  aro  encountered  among  them. 

In  tho  natui'o  of  the  Northwest  Caspian  Rogion  an  active 
epizootic  proooss  comes  about  in  the  spring-summer  period  an 
[Last3  a  total  of  only  30-45  days.  Tho  beginning  of  tho  act 
ive  course  of  the  opizootio  among  sousliks  coincides  with 
the  beginning  of  dispersal  and  settlement  of  tho  young  indi 
yiduals  from  their  maternal  nests  to  individual  holos.  Dur 
ing  the  period  of  tho  activo  oourso  of  tho  opizootio  among 
sousliks  the  highest  percentage  of  plaguo-infcctcd  individ¬ 
uals  is  encountered,  and  at  that  time  mass  deaths  of  thorn 
30 cur  from  plague* 

The  calendar  periods  of  oocurronco  of  tho  activo  opi- 
iootic  process,  just  like  tho  times  of  all  poriodic  phenom¬ 
ena  of  souslik  activity,  depend  chiofly  on  tho  timo  rvud  dur 
it ion  of  the  period  of  awakoning  of  tho  animals  from  thoir 
xibornation  (Pig*  2)* 

This  fact  is  of  moro  than  a  llttlo  importance  for  mak¬ 
ing  an  appropriate  epizootological  prognosis,  which  under 
conditions  of  an  active  foous  oan  be  quite  aocurato  if  care 
ul  observations  are  made  of  tho  oourse  of  awakoning  of  sou 
iks  from  thoir  hibernation • 

The  dying  down  of  on  active  epizootic  usually  ooinoido 
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Various  Biological  Phenomena  in  Dwarf  Souslilcs  and  the  Timo 
of  Thoir  Awalconing  from  Hibernation  (According  to  N.  I*  Kal- 
Abukhov,  1956),  1.  March;  2.  April;  3*  May;  5.  Juno;  5*  Hi¬ 

bernation;  6.  Gravidity;  7*  Awakening;  8.  First  Gravid  Fo- 
Ualo  Found;  9*  Last  Gravid  Female  Found;  10,  Appearance  of 
(Young  Sousliks  on  tho  Surface  of  the  Earth;  11.  Beginning  of 
lisporsal  and  Sottlement  of  the  Young;  12.  End  of  Dispersal 
'and  Sott lament;  13.  Years. 


with  tho  poriod  whon  tho  young  sousliks  born  in  tho  ourront 
yoar  dispersed  complotoly  and  sottlod  in  their  respective 
jaolos,  whon  the  old  malos  bogan  thoir  hibernation,  and  tho 
aid  fcmalos  had  become  fat  and  also  lay  down  to  hibornato 
(Fig.  3). 

Tho  considerable  factual  material  obtained  from 
tho  investigation  of  rodents  oaught  under  natural  conditions 
of  tho  focus  is  ovidonoe  of  the  faot  that  tho  portals  of  in- 
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Tig.  3«  Tho  Course  of  a  Plague  Epizootic  in  a  Dwarf  Sousli.c 
Population,  as  Dotorminod  by  Moans  of  Collocting  Sousliks 
Which  Died  of  tho  Plague  (after  I.  S,  Tinker,  1940).  1» 

No  of  Sousliks  Collootod;  2.  Juno;  3,  July. 


foction  in  sousliks  aro  most  ofton  or  almost  oxclusivoly  tho 
skin.  This  becomes  clear  from  tho  prodcminanco  of  bubonic 
and  soptic  forms  of  tho  plaguo,  in  whiob  transmission  of  th*> 
pathogen  is  accomplished  through  living  vectors. 

Actually,  in  the  area  in  which  activo  epizootics 
of  plaguo  occur  in  sousliks  it  was  very  easy  to  find  plaguo 
infooted  fleas  in  tho  nests,  holes  and  on  tho  animals  thora- 
solvos,  which  insects  wore  found  to  bo  infected  in  $0  per¬ 
cent  of  the  casos  or  even  more. 

As  time  passed  after  the  end  of  tho  activo  coursd 
of  tho  epizootio  the  number  of  fleas  infoctod  \/ith  tho  plamo 
pathogen,  considered  with  raspoct  to  thoir  total  numbers ,  do 
croasod.  Howover,  scattorod  specimens  of  fleas ^woro  record^ 
in  na'  '©  two,  four  and  oven  eight  months  after  tho  active 
opizootio  had  died  off  in  tho  gastrointestinal  tracts  of 
[which  the  plaguo  microbe  was  found. 

It  should  be  emphasized  that  net  all  tho  spocios  o 
fleas  listed  above  can  be  considorod  aotive  plaguo  vectors. 

On  tho  basis  of  observations  in  nature,  export- 
{mental  study  of  the  role  of  floas  as  vectors  of  the  plaguo 
{microbe  and  consideration  of  eoological  characteristics  of 
{various  spec1  os  of  fleas,  only  the  following  floas  may  be 
considered  a  belonging  to  tho  group  which  is  most  important 
in  an  cpidomiologioal  respect:  N.  setosa,  C ,  tesquorura,  C. 
inokrzockyi ,  C.  onsimilis  and  C.  laevlcops.  Souslik  fleas-- 
sotosa  and  C.  esquorum—  which  h^vo  a  high  potential  in  I 
transmitting  the  plague  microbe  and  aro  capable*  of  preserving 
_ _ _ _ J 
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“it  fox’  a  long  time  in  thoir  bodios  are  common  ovor  the  on- 
tiro  torritory  of  tho  focus  and  are  characterised  by  a  high 
census,  although  it  changes  according  to  soasons.  In  tho 
autumn (  win  tor  and  early  spring  thoro  is  a  prodominanco  of 
tho  ruoisfcuro-loving  nest  floa  N.  sofcosa,  but  toward s  summer 
its  consus  falls  off  markodly.  !3y  this  time  a  mass  product  * 
ion  of  floas  occurs  from  tho  fur  of  tho  host--C.  tosquorua- » 
and  at  tho  timo  of  disporsal  and  sottlcmont  of  the  young 
sousliks  this  spocios  bocomos  provalont. 

In  tho  plague  focus  of  tho  Northwest  Caspian  Region  it 
has  boon  dotorminod  that  souslik  floas  of  tho  species  N. 
sotosa  survivod  throughout  tho  on  tiro  intoropizootic  poriod 
They  aro  responsible  for  the  carriage  of  tho  plague  pathogen 
from  ono  opizootic  season  to  the  noxt. 

Among  jird  floas  under  conditions  of  tho  Northwest  Ca3<> 
pian  Region  only  ono  speoies,  I  darosay,  can  bo  of  somo  opi- 
domiological  signif icance— C.  laovicops— tho  consus  of  which 
on  tho  right  bank  of  tho  Volga  Rivor  i3  gonornlly  much  loss 
than  on  tho  loft  bank,  although  in  various  years  tho  indico: 
for  this  spocios  in  tho  spring  and  autumn  can  roach  consider- 
ablo  figures,  particularly  on  tho  crosted  jirds. 

An  activo  plague  vector— 'X.  conformis—  as  has  boon  icon*' 
tionod  above,  is  encountored  extremely  rarely  on  tho  right 
bank  of  tho  Volga,  and  in  various  years  is  praotically  ab¬ 
sent  on  jlrds  which  live  in  small  aroas  of  the  sands  and  par¬ 
ticularly  at  tho  fringe  of  thorn  or  in  tho  stoppos.  Souslilc 
floas  aro  numerous,  and  in  some  biotopos  the  fleas  of  jerboa: , 
mice  and  volos  are  also  abundant. 

Of  the  fleas  of  the  small  mouso-liko  rodents  C.  mokrzoc- 
kyi— the  house  mouse  flea— and  C.  consimilis— the  vole  flea* - 
may  bo  of  some  signif icanoo,  chiefly  in  tho  steppe  area. 
During  the  years  of  mouse  invasions  the  census  of  those  spoc¬ 
ios  incroasos  considerably,  and  thon  they  can  penetrate  intc 
inhabited  places  and  sottle  in  human  buildings. 

Tho  natural  characteristics  of  the  plague  focus  in  the 
Northwest  Caspian  Rogion  aro  very  dissimilar  in  thoir  varicu; 
parts,  vhioh  to  a  considerable  degree  is  responsible  for  the 
naturo  of  the  oourse  of  the  epizootics  and  serves  as  a  defi¬ 
nite  Indication  of  tho  degree  of  strength  of  the  plague  en¬ 
zootic  factors.  On  tho  basis  of  these  features,  with  con¬ 
sideration  of  tho  species  composition  and  the  rodent  census 
and  tho  consus  of  thoir  octoparasitos  wo  may  distinguish  the 
following  most  important  natural -historic  regions  (subzones} 
of  tho  focus  (Fig.  4). 

A  mosaic  landscape  is  characteristic  of  Yorgeni  and  th< 
Western  Yorgeni  steppes— the  alternation  of  semidesert  ele¬ 
ments  with  stoppe  and  "cultivated"  elements  in  the  form  of 
[tho  bottoms  of  valleys,  cultivated  lands,  plantations,  molot 
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Fig.  4.  Diagram  of  Landscapo-Ecological  Zoning  of  tho  North- 
wost  Caspian  Region  within  tho  Limits  of  tho  Volga-Don  V/ator • 
shod,  and  tho  Area  Bo  tween  tho  Volga  and  Kuiaa  Rivors.  A. 
Seraidosort  Zone.  1.  Yorgoni;  2.  Dabanskaya  Loshohina  [ra¬ 
vine]];  3*  Black  Lands;  4,  Northern  Lowland  Stoppos;. J>*  Coast¬ 
al  Volga  Steppos;  6.  Volga  Sands;  7.  Il'won-Dolta  Region; 

8.  Primor'yo;  9»  Kumo-Manych  Region;  B.  Area  .of  Dry  Stoppos 
(V/ostorn  Yorgoni  Stoppos);  10.  Wormwood-Shoop1 s-Foscuo  Step¬ 
pes;  11.  Sheep' s-Foscuo-Foather  Grass  Stoppos;  12.  Chostnut- 
[Chornozom  Stoppes;  13.  Stalingrad;  14.  Astrakhan'. 


fields,  otc.  In  connoction  with  this,  horo  activo  sunimor  mi 
grations  of  sousliks  are  notod  which  provide  an  exceptionally 
closo  intraspecios  contact  botweon  tho  animals.  Tho  Black 
Lands,  convorsoly,  aro  distinguished  by  a  relatively  uniforn 
landscape,  which  oxoludes  such  activo  migrations  of  sousliks 
jas  in  tho  previous  area.  On  the  sandy  and  sandy  loam  soils 
of  tho  Black  Lands,  in  contrast  to  tho  majority  of  othor 
rogions,  a  seasonal  duration  of  the  souslik  holos  is  notod, 
in  which,  as  a  rule,  toward  July,  August  capacious  probos 
are  foririod  in  tho  earth#  As  ,tho  result  of  this,  toward  tho 
nd  of  tho  summer  intraspecios  oontact  botwoon  sousliks  fall: 
ff  sharply,  and  interspeoies  oontaot  is  practically  inter- 
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ruptcd.  This  loads  to  a  complolo  oxtinotion  of  '-ho  opizoot- 
ics,  bocau3o  of  which  soarchon  for  infoctod  rodonts  and  tho] 
octoparasitos  in  tho  Black  Lands  in  tho  auturan-wintor,  as  a  I 
rulo,  gavo  no  rosults.  In  tho  il’mon-dolta  rogion,  x/nioh  i h 
distinguished  by  an  exceptionally  variogatod  landscapo,  al-j 
i  • st  all  cpocios  of  rodonts  aro  vory  mobilo  and  aro  constant¬ 
ly  in  closo  contact  with  ono  anothor.  Charactoristio  of 
this  rogion  aro  also  insular  colonios  of  tho  raoridional  and  I 
crostod  jirds  and  a  considorablo  vai'ioty  of  rodonts  and  the’.} 
octoparasitos.  Tho  other  regions  occupy  a  kind  of  intor- 
uediato  position,  in  thoir  natural  characteristics ,  botwonn 
tho  areas  doscribod,  showing  difforent  dogreos  of  similarity 
to  tho  lattor. 

Tho  rules  and  regulations  of  tho  epizootic  procoss  in 
different  areas  of  tho  focus  in  tho  Sforthwost  Caspian  P.ogioi^ 
wore  difforent  and  variod  in  accordando  with  tho  natural 
features,  tho  ocology  of  tho  hosts  oi  tho  plaguo  pathogen 
and  its  living  voctors  on  each  of  tho  areas  and  in  oach  soa4 
son  of  tho  yoar.  Horo,  two  main  forms  of  circulation  of  thq 
plaguo  microbe  wore  noted. 

Tho  first  form  is  responsible  for  an  activo  opizootio. 

In  it,  an  acuto  infoctious  pro-cos 3  dovolops  in  tho  hosts  of 
tho  pathogon  quickly  and  terminatos  fatally  i/itlx  signs  of 
[agonal  sopticomia.  This  loads  to  a  high  dogroo  of  infectior] 
of  tho  fleas,  which  aro  capable  of  transmitting  tho  plague 
pathogon  effectively.  Such  epizootics,  as  a  rule,  occurred 
in  tho  spring-summer  season  among  the  sousliks  in  Yorgoni 
[and  in  tho  l/ostorn  Yorgoni  steppes.  t 

Tho  high  degree  of  motor  activity  of  sousliks,  froquent 
land  distinct  active  and  passivo  movements  of  the  fleas  assui 
pd  an  activo  intraspecios  contaot  botwoen  tho  floas  of  tho 
animals— tho  donors  of  tho  plaguo  pathogoi>-and  tho  recipient 
animals.  I 

Tho  second  form  gives  rise  to  a  sluggish  course  of  tho 
epizootic  process.  In  it,  oven  during  tho  period  whero  sous} 
Liks  aro  highly  susceptible  to  the  plaguo,  tho  infoctious 
process  drags  out  somewhat,  and  in  a  number  of  oases  the  anij- 
:als  even  rocover;  in  the  case  of  a  fatal  outcome  of  tho 
liscaso  it  is  not  always  associated  with  a  woll  expressed 
oactoriomia.  Tho  frequency  of  intraspecios  contacts  with 
;his  form  is  lossenod  in  connection  with  the  slow  motor  act* 
ivity  of  tho  hosts  of  tho  plague  pathogon  and  tho  relatively] 
ilight  active  and  passivo  movomonts  of  tho  fleas.  Such  a 
slow  circulation  of  the  plague  pathogon  is  characteristic  of| 
;ho  combination  of  semidoserts,  created  in  tho  Black  Lands 
n  tho  spring-summer.  Thereby,  intraspecios  contaot  between] 
individuals  in  souslik  populations  through  the  medium  of  the] 
leas  is  dolayod. 
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In  tho  prosonco  of  a  numbor  of  favorablo  conditions'; 
activo  wldoly  dovoloped  opizootics  occurred  in  tho  former 
oase  in  tho  focus;  in  tho  lattor  ease,  under  tho  same  con¬ 
ditions,  quite  often  thoro  v/oro  smoldoring  localized  terri¬ 
torial  opizootioo*  i 

Tho  aotivo  opizootio3  woro  also  obsorvod  in  tho  il^'on 
delta  region,  charactoristic  of  which,  when  tho  pathogen 
ponotratos  horo,  is  a  rogular  involvcmont  of  a  numbor  of 
spooios  of  rodonts  asido  from  tho  sousli'rs  in  tho  epizootics 
jirds,  mico,  jorboas.  As  tho  rosult  of  tixo  great  activity 
of  rodonts  tho  sproad  of tho  plaguo  pathogon  can  occur  vory 
quickly  in  this  aroa. 


Observations  made  in 


focus  have  shown  that 


sproad  of  tho  epizootics  prococd  unequally  in  all  direction’ 
in  concontric  circles,  liko  tho  sproad  of  a  spot  of  oil  on 
papor  but  only  in  tho  direction  of  thoso  ecological  groovos 
where  tho  motive  forcos  can  assure  tho  dovolopmcnt  of  an 
activo  epizootic  process.  Thoso  motivo  forcos  aro  chiefly 
a  high  consus  of  tho  main  or  ovon  secondary  sources  of  the 
pathogon  of  tho  infoctlous  disoaso  and  of  tho  vectors. 
Thereby,  ovidontly,  two  basic  mechanisms  operate  which  load 
to  tho  sproad  of  plaguo.  The  first  mochanism  proviclos  for 
tho  advanco  of  tho  epizootic  in  a  rolay,  that  is,  by  tho 
transmission  of  tho  pathogon  through  tho  medium  of  continu¬ 
ous  contact  of  rodonts  xirith  one  another  through  thoir  floas 
It  is  roalizod  through  tho  high  dogroo  of  motor  activity  of 
tho  rodonts  and  floas  ovon  whon  tho  lino  of  advanco  of  tho 
plaguo  microbo  may  bo  quite  limited  spatially  in  each  separ 
ato  link  of  this  transmission  chain.  Naturally,  with  this 
mechanism  tho  rate  of  movement  of  the  epizootic  is  dotormin 
od  chiofly  by  tho  degree  of  mobility  of  tho  rodonts,  which 
is  vory  groat  in  Yorgeni,  the  Western  Yorgoni  steppes  and  in 
the  il'mon-dolta  rogion,  and  considerably  lower  in  tho  Blacl' 
lands . 

Tho  socond  mochanism  is  responsible  for  tho  transmiss¬ 
ion  of  tho  pathogon  "in  jumps  ",  In  this  case  tho  infoctod 
floas  negotiate  considerable  spaces  by  moans  of  passivo  mow- 
raont  on  hosts  not  charactoristio  of  them  and  which,  at  tho 
first  opportunity,  they  attempt  to  leave.  Possibly,  by  mean, 
of  this  mochanism  specifically  tho  plaguo  pathogon  has  pene¬ 
trated  into  the  territory  of  G-roznenskaya  Oblast  and  tho  ad- 
jacont  Black  Land  territory. 

On  tho  basis  of  all  tho  information  accumulated  about 
tho  epizootic  aotivity  of  tho  focus  during  tho  more  than  40 
yoars  of  study  of  it  as  well  as  in  consideration  of  moasuros 
takon  in  tho  focus,  its  ourront  history  and  tho  history  of 
work  in  it  can  bo  arbitrarily  divided  into  four  main  periods 

I _ .  Tho  first  period  includes  tho  time  from  1913  through 

0.924.  During  tnis  neriod  tho  faci*  of  infnntinn  of  tlwn.rf_ 
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sousliks  with  plaguo  was  established,  and  it  was  noted  that 
•' 'kiaootics  among  them  aro  repoatod  with  rolativo  constancy. 
Thoso  ossontially  wero  yoars  whon  rosoarch  work  vas  dovolop  ■ 
cd  on  a  small  scalo,  bocauso  at  that  tiiao  tho  first  V/orld  s 
:iar  and  thon  tho  Civil  i’ar  occurrod.  After  them  followed  a 
poriod  of  post-war  ruin,  during  the  co  urso  of  which  tho 
main  attontion  was  paid  to  restoration  of  tho  economic  lifo 
of  tho  country. 

Tho  socond  period  lastod  from  192j>  through  1932.  Dur¬ 
ing  this  poriod  tho  notwork  of  plaguo  institutions  in  tho 
focus  was  expanded  and  was  manned  to  a  considerable  degroo. 
Study  of  tho  infectious  nafcuro  of  tho  focus  bocama  tho  sub- 
joct  of  tho  principal  activity  of  specialists  in  plague.  In 
connection  with  this,  it  was  possiblo  to  determine  tho  fact 
that  plaguo  opizootics  among  rodents  in  '-lie  focus  aro  ropoai- 
cd  rogularly  from  year  to  yoar.  Thoroby,  active  courses  of  I 
thoso  opizootics  ovor  troraondous  spacos  of  tho  focus,  parti¬ 
cularly  in  Yorgoni  and  in  tho  V.'ost  Yorgoni  stoppos,  woro 
characteristic  for  many  yoars.  'fhon,  tho  basic  rulos  and 
rogulatiojis  of  plaguo  opizootology  among  sousliks  woro  do- 
monstratod.  Thoroforo,  it  is  not  by  chance  that  toward  tho 
end  of  tho  second  period  a  plan  of  operation  was  adopted 
diroctod  at  eliminating  tho  plaguo  pathogen  from  tho  focus 
by  tho  method  of  "repoatod  solid"  souslile  elimination  from 
its  territories. 

Tho  third  poriod  lasted  from  1933  through  19**5«  Char¬ 
acteristic  of  this  period  was  a  largo  voluuo  of  work  on  souj- 
lik  extermination.  In  connection  with  this  raoasuro  tho  in¬ 
fection  in  tho  focus  very  rapidly  and  sharply  declinod.  How- 
over,  tho  focus  was  not  completely  rid  of  tho  plaguo  patho- 
gon.  Plagio  infoction  was  maintained  particularly  in  the 
castorn  portion  of  tho  Black  Lands,  where  extermination  op¬ 
erations  against  sousliks  woro  accomplished  on  a  small  vol¬ 
ume  and  with  inadequately  good  quality.  Incidentally,  it 
should  bo  takon  into  consideration  that  during  the  Sooond 
/orld  V/ar  and  tomporary  occupation  of  tho  larger  part  of  the 
territory  of  tho  Northwest  Caspian  Region  by  tho  o:iemy,  pro¬ 
phylactic  operations  associatod  with  rodont  extermination 
|.-cro  practically  not  carried  out  hero. 

|  Finally,  the  fourth  period,  which  bogan  in  19**6  has 
p.astod  until  tho  present  time.  During  this  period  measures 
'.ore  takon  dirooted  at  reinforcing  the  results  of  improvement 
'  the  focus  which  had  been  obtainod  on  the  torritory  of  the 
[largor  part  of  the  focus  by  extermination  oporations  of  the 
hrovious  poriod.  In  this  part  of  the  foous  plaguo  opizootici 
pnong  rodonts  eould  no  longer  bo  found.  At  tho  samo  time,  in 
pao  castorn  regions  the  infection  had  increased  by  this  timo , 
-nd  plaguo  opizootics  began  to  be  recorded  on  now  territories, 
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which,  on  tho  ono  hand,  led  to  tho  nood  for  fux'thor  study  o 
tho  l'ulos  and  regulations  of  tho  plaguo  onzootic  in  the  so 
placos,  and,  on  tho  othor,  to  taking  a  combination  of  pro¬ 
phylactic  measures  with  tho  aim  of  comploto  suppression  of 
tho  plaguo  infoction  in  tho  ontiro  focus.  During  this  por- 
iod  dofinitivo  concepts  woro  gained  about  tho  opizootologi~ 
oai  inequality  of  different  parts  of  tho  focus  and  their  in  - 
oquality  from  tho  viewpoint  of  the  power  of  tho  onzootic 
fact  ors . 

As  result  of  oxtornrinati on  moasuros  taken,  lasting 

to  tho  prosont  timo,  tho  infoction  in  tho  focus  has  boon 
suppressed  in  tho  eastern  portion  of  it.  Howover,  not  oncugn. 
timo  has  gono  by  sinco  tho  rocont  (1951  and  195^  in  tho  Black 
Lands  and  1956  in  Dagos  tan)  though  vory  slow-moving  epizoot * 
ics;  thorefore,  it  is  not  yot  possible  to  givo  any  final 
judgment  about  the  elimination  of  tho  plaguo  pathogen  from 
tho  ontiro  territory  of  the  focus  in  tho  Northwest  Caspian 
Region* 
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Existential  Conditions  and  Most  Important  Ep5.zootological  Charac¬ 
teristics  of  the  Aral  Area  of  tho  Central  Asiatic  Plain,  Natural 

Focu3  of  Plague 

il.  P.  Naumov.  .  7-h uuhuyev,  a.  I!.  Varshavskiy,  A.  ICh,  Ai'slanova, 

f.  Bnilov,  Q.  D.  Besedin,.  G.  I.  Podlesskiy,  K.  T.  Krylova,  Ye*S, 
Sixilova,  K.  G.  Komardina  end  A.  F.  Zhuchayeva 

The  Aral  Plague  Station  (Aral*sk),  Institute  of  Microbiology  and 
epidemiology  imoni  tho  Distinguished  Academician  N,  F.  Gamaloya  of  the 
Academy  of  Medical  Sciences  USSR  (Moscow)  and  tho  Moscow  State  Univers¬ 
ity  imoni  M.  V.  Lomonosov, 

The  territory  of  the  Aral  region  is  included  in  tho  Contra]. 
Asiatic  Plain,  natural  focus  of  plague.  It  includes  tho  subzone  of  tho 


to  separate  this  territory  from  adjacent  territories  of  the  focu3 
(central  and  southern  ICyayl-Kumy,  Mangyshlak ) ,  In  'tho  north  tho  boundary 
of  it  coincides  with  tho  common  boundary  of  tho  natural  central  Asiatic 
olague  focus. 

Study  of  tliis  territory  has  made  it  possible  to  divide  it  into 
the  following  twelve  geograpMe  regions  (Fig  l):  (l)  the  Aktyubinsk 

steppe  region;  (2-3)  tho  Babinsk--Vral,sk  and  Sredne-Irgiz  semidosort 
region;  (4)  Mugodshary;  (5)  Irgiz-Turgaysk  lake  region;  (6)  tho  south- 
v;cst  border  of  the  Kazakhskiy  Molkosopochnik;  (7)  tho  mosa  region  of 
the  northern  Aral  area  proper  (north  shore  of  tho  Aral  Sea  with  the  ad¬ 
jacent  areas);  (3)  the  mosaic  sandy  area  of  tho  Aral  portion  of  Kara- 
kuray;  (9)  Predustyurt’ye;  (10)  northern  Ustyurt;  (ll)  northern  Kyzyl- 
Kumy;  and  (12)  the  right  bank  of  the  middle  course  of  the  Syr-Dar*  Rlvor 
(tho  Bar’yalylc-Takyr  plain)  with  the  lowlands  of  tho  Sarysu  and  Chu 
Rivers  and  tho  Arys’-Kuny  sands.  Each  of  these  regions  may  be  divided 
into  even  smaller  natural  areas,  (Mention  3hould  be  made  of  the  tenta¬ 
tive  character  of  the  territorial  division  presented,  MLth  further 
Study  of  it  -the  number  of  regions  separated  out  undoubtedly  should  in¬ 
crease,  In  exactly  the  same  way  tho  boundaries  of  those  regions  can 
bo  determined  only  very  schematically  at  present.  This  applies  parti¬ 
cularly  .to  tho  northern  regions  which  so  far  have  been  relatively  very 
ooorly  studied.) 

The  geographic  regions  differ  from  one  another  not  only  in  their 
flora  and  in  their  fauna  but  also  in  tho  composition  of  tho  reservoirs 
3rd  vectors  of  tho  plague  microbe  and  tho  nature  of  epizootics,  Plaguo 
epizootics  have  been  detected  in  four  regions:  on  tho  north  shore  of 
the  Aral  Sea.,  in  tho  Aral  aroa  of  Kara-Kuray,  on  tho  right  bank  of  the 
middle  coursd  of  tho  Syr-Dor*  River,  and  in  northern  Kysyl-Kumy.  In  the 
northern  part  of  the  territory  under  analysis,  that  is,  in  the  stoppo 
hnd  r.r -ildo sort  regions  of  Aktvubinskava  Oblast.  Mucoid harv  and  the  Irgi;;-' 
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Ilu'gnyskTalce  region,  there  tu*b  no  aCoBlc  ulromol  plague  feel,  ..vtTy, 

For  tho  focus  ao  a  ’..’hole  spontaneous  infection  of  10  species  of 
coclcnia  with  plaguo  hg3  boon  established  at  tho  present  tino_(grout  sane 
rgt  /Jthombomys  opimu^A  meridional  jird  Aicrioncs  noridianvVy  crested 
,/Mcrionp.a  tamariscinug/  £nd  red- tail cd_/ifo clone s  crythrou.vu'y'  jirdn, 
dwarf  /Cit clips  pygmacug/  and  Caspian/Citcllus  fulvu p/  souslikn,  tho 
bouse  r.ouso,  gray  liamstor  /Cricetulus  migratorius/,  alactaga  /Alactaga 
jaculus/  and  the  j  orboa  Scirtopoda  telum;  also  spontaneously  infeetpd 
are  two  spcciea  of  carnivores  (Siberian  polecat  /Mustola  ovorsnanni/  one 
'..roase.|.)p  10  species  of  fleas  ( Xenopsylla  ckrjabirti,  X.  gcroilli  ease tea. 
Ccratophyllus  laoviceps,  C.  tesquorum,  C.  arolis,  Ooptopcylla  lamc.llif  or , 
Oropsylla  ilovaickii,  Gt cnophthalnrus  dolichus,  Stonoponia  concpecta , 
fliadinopsylla  codostis),  and  two  species  of  ticks  (of  tho  genera  -iiaoma-, 
physalis  and  Hyalomraa). 

Tho  total  number  of  plaguo  microbe  cultures  isolated  during  in¬ 
vestigations  from  1945  through  1956  reaches  1040,  Of  this  number  773 
v/ora  isolated  from  tho  animal 3  end  267  strains  from  ectoparasites,  Tho 
relative  frequency  of  isolation  of  cultures  from  different  species  of 
•animals  and  thoir  ectoparasites  is  seen  from  Table  1  and  Figs  2  and  3. 


Table  1 

.Timber  of  Plaguo  Microbe  Culiuros  Isolated  from  Different  Specios  of 
Podents  and  Carnivores  in  the  Northern  Aral  Area  in  1945-1956 
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11769 
7741 
(3225 
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18449 
35449 
953 
1C99 
1407 
1029 
140 
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201583 


417133 


L.  species  of  animal;  2,  Morcl>-June;  3,  July-Koveraber;  4,  total;  5. 
mimals  investigated;  6,  cultures  isolated;  7,  groat  sand  rat;  8.  nori- 
lional  ;iird;  9,  red-tailod  jird;  10,  creotod  jird;  11,  dwarf  souslik; 
:2.Caopian  scv  ilk;  13,  house  mouse;  14,  gray  hamstor;  15,  alactaga;  16, 
i’clrtopcda  tolum,  Jerboa;  17,  Siborian  polecat;  18,  weasel;  19.  total. 
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Natural  Regions  of  the  northern  Aral  Area 

L.  southern  steppes;  2.  desert  steppes;  3,  IJugodshary;  4.  Ii'giz-Turgays 
'.0.1:0  region;  5«  Kaz akhskiy  Mel ko sopo  chnik ;  6,  mesa  region  of  the  north 
v.oro;  7.  Aral  area  of  Kara-Kurayj  8.  Pr  cdus  tyurt * y o ;  9.  north  Ustyurt; 
ko,  north  Nysyl-Kuayj  11.  right  bank  of  the  middle  course  of  the  Syr-Dcu 
river.  The  black  circles  represent  "epizootic  points". 


LVcryuherc,  great  sand  rats  end  w*:oir  fleas  occupy  a  prcdo;iinant 
position  a.iong  tho  rosorvoirs  of  plague  in  tho  northern  Arol  region.  Freu 
them  35  end  97  percent  of  all  tho  strains  obtained,  respectively,  have 
been  isolated.  On  the  north  shore  of  tho  Arol  Sea  d’.nrf  sou  alike  have 
participated  notably  in  tho' epizootics  in  various  years  (1946,  1948) ,  ai  l 
in  tho  region  of  tho  lower  coarso  of  tho  Syr-Dar*  lliver  and  partly  on  tho 
north  shore  of  tho  sea  Caspian  souslik3  have  participated* 

Tho  individual  regions  of  the  focus  are  difforent  in  an  cpizooto- 
logical  respect.  Those  differences  concern  both  participation  of  diff¬ 
erent  spccios  of  rodont3  and  ectoparasites  in  the  epizootics  and  tho  cor¬ 
porative  epizootological  significance  of  various  speci03  33  voll  as  the 
seasonality  of  tho  epizootics,  tho  naiuro  of  their  courses  and  the  effect 
of  epizootics  on  tho  rodent  census, 

Osi  the  north  shore  of  tho  sea  and  in  tho  adjacent  rogion3  the 
species  rango  of  mammals  involved  in  the  epizootic  is  distinguished  by 
tlio  greatest  varioty  (Fig  2).  Hore,  participation  of  10  spccios  of 
rodents  and  one  species  of  carnivore  (tho  Siberian  polecat;  has  been  re¬ 
corded  in  tho  epizootics.  In  second  placo  after  tho  great  sand  rats, 

Cron  vMch  66,3  porcent  of  all  tho  plaguo  nicrobe  cultures  aro  obtained 
iiore,  aro  (although  not  every  year)  dwarf  cousliks.  In  this  region, 
during  tho  period  from  1945  through  1950,  35. S  porcent  of  tho  cultures 
(33  out  of  106)  were  obtained*  if  we  consider  only  cultures  isolated  froz 
rodents  in  the  spring-summer  season,  or  16.2  porcent  of  the  total  nusbei 
of  cultures,  equal  to  241  for  this  region.  From  Caspian  sousliks  In  this 
region  6,7  percent  of  tho  total  number  of  cultures  vora  isolated,  Tho 
other  species  of  redents  were  involved  in  tho  epizootic  only  in  isolate* 
cases,  although  repeatedly:  tho  meridional  jird,  in  1945,  1946  and  194'i » 
tho  red- tailed  jird,  in  1946.  1948  and  1949;  the  crested  jird,  in  1945 
and  1947;  the  gray  hamster,  in  1946,  etc.  An  exception  is  constituted 
only  by  tho  relatively  mass  participation  of  house  mice  in  the  autumn 
epizootic  of  1947.  Only  a  single  culViro  (1950)  was  obtained  from  tho 
Siberian  polecat  in  all  these  years. 

In  tho  Aral  portion  of  Kora-Kumy  seven  spccios  of  rodents  wore 
recorded  as  participating  in  the  epizootics  in  1947-1956,  while  on  tho 
territory  of  the  right  bank  of  tho  middle  course  of  the  Syr-Dar*  Elver 
(1947-1951  and  1955-1956  epizootics)  only  five  species  wore  rocordod. 

In  tho  first  of  these  two  regions,  aside  from  groat  sand  rat3  from  whicl 
93.3  percent  of  tho  cultures  were  obtained  here,  only  meridional  jirds 
were  involved  in  tho  epizootic  to  a  quite  notable  degree  (2,2  porcent  oi 
the  cultures  in  1947,  1955  and  1956)  as  well  cs  Oxplan  cousliks  and  red¬ 
tailed  jirds  (respectively  1.6  porcent  of  the  cultures  in  1948-1950, 

1953  and  1956,  and  1.4  percent  of  tho  cultures  in  1950-1951  and  1954). 

In  the  second  region,  aside  from  great  sand  rats  (87.6  porcent  of  all 
the  cultures  wore  obtainod  from  them)  apparently  the  meridional  jird 3 
(6.8  percent  of  tho  cultures  during  the  1950  and  1955-1956  epizootics) 
were  involved  in  tho  epizootics  and  net  by  chance. 

In  northern  Kyzyl-Xumy  plague  cultures  were  isolated  almost  ey. 
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vo  take  Into  consideration  a  single  strain  obtained  from  a  meridional 
jird  and  ono  fren  a  weasel  (Fig  2). 

The  sane  nay  bo  said  with  respect  to  differences  in  the  infectior 
of  rodent  floas  with  plague  in  those  regions  (Pig  3),  IMs  picture  nay 
be  partly  the  result  of  different  dogrocs  of  study  of  tho  various  rcgioi  s. 
However,  it  is  beyond  doubt  that  in  large  noasuro  it  reflects  actual 
differences  in  plague  epizootology  in  these  regions* 

The  very  important  epiaootological  significance  of  tho  great  sane 
rat  in  the  focus,  aside  froa  its  mass  distribution,  being  tho  main  spec;  os 
here,  is  eKplainod  not  so  much  by  its  susceptibility  to  tho  infection  ar 
by  tho  nature  of  its  colpnios  and  tho  arrangement  of  its  complicated 
colony-hoi 03,  As  has  been  shown  by  Ya,  JP.  Vlasov  (1937),  *•!,  V.  Shokhanc  v 
(19 52),  K.  T.  Krylova-  S.  N.  Varshavskiy,  Ye,  S,  Shilova,  M,  IT,  Siilov 
and  0,  I,  PodLesskiy  (1957)  great  sand  rat  colonics  servo  as  habitats  fer 
a  complex  interrelated  society  of  send  rat  neighbors — vara  blooded  and 
cold  blooded  animals,  including  reservoirs  and  vectors  of  the  plague 
pathogen.  Colonies  of  great  sand  rat3  in  tho  Aral  region  constitute 
places  in  which  provision  is  made  fer  natural  multiplication  and  constai  t 
preservation  of  the  plague  microbe. 

This  fact  caused  us  to  direct  concentrated  attention  to  the  clari¬ 
fication  of  details  of  the  distribution  of  groat  sand  rats  and  the  char¬ 
acteristics  of  their  colonies,  • 

As  a  result  of  many  years  of  study  three  min  types  of  great  can: 
rat  colonies  wore  distinguished:  continuous  or  uniform,  band-like  and 
combined,  and  Insular,  Tho  first  type  of  sand  rat  colony  is  cacomtarcc 
in  the  Aral  region  in  the  largo  sand  areas  (southern  sweep  of  Bol’sliiyo 
Barsuki,  various  areas  of  the  Aral  region  of  Kar^Xuqy,  and  nor  thorn  V 

iCyayl-Kuay)  and  in  the  plakor  type  of  locality  plakor  Is  an  elevated 
plain  region,  the  soils  and  vegetation  of  whichjnost  fully  oxpross  the 
sonal  features  of  the  landscape  of  a  given  son q/  of  the  Ustyurt  plateau, 

As  has  already  been  pointed  out  by  H,  P.  Naumov  (1954*.  1954b)»it  i3 
characterised  almost  always  by  a  high  population  density,  uniform  distr:  - 
button  of  the  colonies  and,  as  a  rule,  by  the  absence  of  local  accnmula-  • 
tiansof  them,  The  great  sand  rat  colonies  in  the  sands  are  distinguish!  d 
yy  their  comparatively  large  else.  As  a  result  of  a  relatively  large 
reserve  of  colonies  in  the  settlements,  a  considerable  percentage  of  them 
lot  uncommonly  is  vacant.  As  the  observations  of  I.  L,  Kulik  have  show, 
(1954,  1955,  1954),  made  on  labeled  sand  rata  In  these  settlements  in 
northern  Kysyi-Xumy,  the  animals  come  here  first  for  multiplication ,f  ro- . 
goantly  change  holes,  resettling  even  with  small  hairless  offspring,  ant . 
ire  In  frequent  contact  with  one  another.  At  tho  sane  time,  it  should 
)«  noted  that  in  many  of  the  continuous  sand  rat  settlements,  particularly 
In  the  northern  Kyayl-Kumy,  there  are  fewer  ectoparasites  (Naumov,  1954*  •; 
Varshavskiy,  1255a ,JL 956b)  and  cohabitants  from  groups  of  other  spocies 
cf  sand  rats  /Jlrdfly,  Jerboas  and  other  rodents  are  more  infrequent. 

The  band  and  insular  settlements,  differing  in  a  number  of  essen>  • 
tial  characteristics,  have  at  the  some  time  much  In  common  with  each 
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clayoy  desert,  in  tho  valleys  of  the  north  shore  of  tho  sea  and  in  Pro- 
dustyurt’yo)  or  to  a  combined  landscapo  in  which  islet3  or  noundo  of 
sand  altornato  with  clayoy  takyr-liko  arc-13  /takyrs  aro  clayoy  or  heavy 
sandy  loan  desert  soil  Kith  hard  and  onooth  surfacos  brokon  up  into 
nultiplo  unit3  by  cracJ^y  (insular  sottlcnent3  in  come  regions  of  nor¬ 
thern  Kysyl-ICumy  and  tho  right  bank  of  tho  middle  course  of  tho  Syr-Dar 
Ittvor),  In  those  settlements  tho  colonJ.es,  as  a  rule,  aro  snail  in  oia>, 
aro  unequally  distributed  and  form  local  accumulations.  The  average 
population  density  of  tho  animals  hero,  a3  calculated  with  rospect  to 
tho  entire  crea  rathor  than  simply  for  places  inhabited  by  sand  rats,  i  i 
frequently  several  times  loss  than  in  tho  continuous  settlements.  The 
number  of  colonies  per  animal  is  usually  less  also,  for  which  reason  th  > 
sand  rats  aro  much  more  attached  to  definite  colonics  in  the  nonr-unifon  i 
settlements.  Apparently,  in  a  number  of  cases,  wo  may  even  speak  of  a 
relative  shortage  of  shelters  in  thosa  typos  of  settlements,  vliich  ex¬ 
plains  the  rapid  settlement  of  colonics  which  for  any  reason  have  lost 
thoir  inhabitants,  Tho  food  supply  for  the  groat  sand  rats  in  tho  in¬ 
sular  settlements  is  usually  poorer  than  in  tho  adjacent  sands,  end 
according  to  the  observations  of  I.  L.  Kulik  (1955,  1956),  they  begin 
multiplication  tinder  these  conditions  after  almost  half  a  month*  c  delay 
In  tho  band  sotxlemont3  movement  of  the  animals  is  accomplished  along 
the  settlements,  Theroforo,  here'  tlioro  aro  more  or  loss  well-defined 
"migration  roads",  which  are  absent  from  the  continuous  3ottl aments 
(Shokhanov,  1952;  Naumov,  1954a),  Finally,  tho  sand  rat  holes  in  the 
non-uniform  (band  and  insular)  settlements  aro  U3od  actively  not  only  b;  r 
tho  hosts  themselves  but  also  by  various  warm  blooded  cohabitants,  and 
infection  of  the  rodents  with  ectoparasites  in  such  settlements,  for  eoc. . 
ampl<^  in  northern  Kyzyl-Kuray  (Darskaya,  1955b)  is  much  higher  than  in  t  io 
neighboring  continuous  settlements. 

Various  types  of  settlements  of  great  sand  rats  are  different 
in  the  nature  of  changes  in  the  census  of  the  animals.  In  the  band 
settlements  it,  as  a  rule,  is  relatively  constant  and  does  not  undergo 
any  prolonged  or  deep-seated  depressions,  including  largo  areas.  This 
is  evidenced  by  the  results  of  many  years  of  methodical  observations  of 
tho  census  of  great  sard  rats  in  the  dry  valleys  of  the  north  shore  of 
the  Aral  Sea  since  1947,  ■  ' r'  > 

From  Table  2  and  Fig  4  it  is  clearly  seen  that  in  the  band 
settlements  of  great  sand  rats  th©  habitation  of  colonies,  although  it 
undergoes  considerable  seasonal  variations,  almost  always  increases 
quite  rapidly,  even  aft?-  a  sharp  drop  produced  by  unfavorable  condi¬ 
tions. 

Thus,  in  Kiyaksay  valley  tho  habitation  of  the  colonies,  after  a 
sharp  drop  in  the  winter  of  1948/49  and  1953/54,  returned  to  a  quite 
nigh  level  as  early  as  tho  autunn  of  1949  and  1954,  respectively.  In 
the  valleys  of  Bayfcun,  Chokusu  and  Turangly  the  habitation  of  the  colon  • 
ics,  very  markedly  reduoed  for  sovoral  winter  and  spring  seasons  (in 
tho  latter  case,  they  ware  flooded  with  thaw  water),  not  uncommonly  iiw 
crgiacd  considerably  as  early. ns  the  autuvn  season  of  the  same  year. 
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Table  2 


Changes  in  the  Habitation  of  Colonies  in  the  Bond,  and  Continuous 
Settlements  of  Great  Send  I 'at  3  in  Different  Years 
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Nates:  natural  landmarks  1-6  are  located  in  the  dry  valleys  of 
the  north  shore  of  the  sea;  natural  landmark  7,  in  a  belt  near  the  seaj 
landmarks  8  and  9,  along  the  extent  of  the  sands  in  the  Aral  portion  of 
iXara-Kumy;  landmarks  10  and  11,  along  the  extent  of  sands  on  the  north 
shore  of  the  sea.  1.  name  of  natural  landmark;  2,  season;  3.  percent 
of  colonies  inhabited  in  different  years;  4*  band  settlements;  5*  Narge; 
say;  6.  Xiyaksay;  7.  Chokusu;  8.  Saralshinsay;  9.  Baykun;  10.  Turangly 
(eastern);  11.  Ak-Xuduk;  12.  continuous  settlements;  13.  Chet-Kuduk; 

14*  Yakshl-KLych;  15.  Kulandy;  16,  Chegonak;  17.  spring;  18.  autumn.  _ 
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Changes  in  tho  habitation  of  colonies  of  great  sand  rats  in  different 
typos  of  settlements.  A.  band  settlements  (dry  valleys);  B.  continu¬ 
ous  settlements  (sand  areas):  1,  Margenoay;  2.  Chokusu;  3*  Chcgonak; 
4.  Kulandy;  5*  spring;  6,  autumn. 


On  the  other  bond,  the  number  of  animals  in  the  continuous 
ec'itlencnts  and  tho  habitation  of  colonies  in  them  vary  a  groat  deal 
more.  It  is  important  to  note  that  character! otio.  of  these  settlements 
oro  deep  end  long  drops  in  tho  census  vhich  not  uncommonly  extend  over 
considerable  areas.  Existing  data  indicate  the  fact  that  undor  such 
conditions  reduction  of  the  great  sand  rat  population  not  uncommonly 
occurs  to  ouch  a  great  degree  and  sometimes  over  such  extensivo  spaces 
that  subsequent  recovery  of  the  rodent  census  occurs  slov&y,  dragging 
on  for  a  number  of  years. 

Thus,  after  the  mass  extinction  of  great  sand  rats  in  the  plakoi 
type-  of  terrain  in  north  list  yurt,  vhich  apparently  occurred  before 
1948,  becauso  in  the  summer  of  that  year  only  isolated  colonies  oettlec 
here,  the  population  census  of  sand  rots  remained  at  a  very  low  level 
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for  several  years;  the  habitation  of  tho  colonies  did  not  exceed  20  per¬ 
cent  and  began  to  riso  notably  only  in  1953,  that  is,  after  fivo  years. 
In  exactly  tho  same  way,  after  extinction  of  groat  sand  rats  in  tho 
first  half  of  1943  in  tho  region  of  tho  north  cho.ro  of  tho  sea  adjacent 
to  tho  southom,  onda  of  tho  Bol’shiyo  Barouki  sands,  whoro  in  tho  autiur 
of  1943  and  tho  spring  of  1949  no  aoro  than  0.5  porcont  of  the  colonies 
woro  inliabitcd,  extremely  low  habitation  figures  for  the  settlements 
wore  observed  for  four  years.  Only  in  tho  autumn  of  1952  did  settle-menu 
of  tho  colonies  by  tho  great  sand  rats  reach  54.0-72,2  percent,  although 
even  in  tho  spring  of  that  year  it  did  not  go  higher  in  various  places 
than  3.3-17.9  percent.  Similar  observations  have  been  made  in  the  nor¬ 
thern  part  of  Kysyl-Kumy. 

On  como  areas  tho  census  of  groat  sand  rats  is  particularly  con¬ 
stant,  Even  in  tho  caco  of  profound  and  extensive  drops  in  tho  census, 
foci  with  a  relatively  abundant  population  of  tho  animals  arc  usually 
maintained  in  these  areas.  Such  areas  deserve  the  name  of  "habitation 


arsas"  or  "survival  foci"  of  tho  great  sand  rat3.  Against  tho  background 
of  a  general  drop  in  the  consus  thGse  aneas  wero  found  along  the  margins 
of  tho  sand  massifs,  along  tho  borders  of  the  ancient  and  modem  Syr1- 
Bar’  valleys,  at  tho  point  of  junction  of  the  ancient  valley  and  the 
plateau,  along  tho  railroad  bed  and  along  the  overland  road3.  Such  sur¬ 
vival  areas  in  general  coincide  with  thoso  areas  of  contact  botween 
different  landscapes  whero  the  complox  local  terrain  and  the  mosaic  veg¬ 
etation  assure  particularly  favorable  existential  conditions  for  the 
[great  sand  rats. 

From  what  has  been  presented  it  is  easy  to  seo  that  tho  condi¬ 
tions  of  distribution  and  preservation  of  the  plague  microbe  in  various 
sand  rat  settlements  differ.  Penetration  of  tho  pathogen  into  continu¬ 
ous  settlements  can  be  associated  with  extensive  distribution  of  it  and 
extinction  of  the  animals  with  subsequent  drop  in  their  census.  Epizoo¬ 
tics  thereby  do  not  have  to  be  plague  epizootics.  However,  whatever 
they  are,  -they  make  it  impossible  for  the  plague  pathogen  to  be  main¬ 
tained  constantly  in  such  settlements. 

In  the  band  and  insular  settlements  there  ore  practically  no  con¬ 
ditions  for  the  spread  of  acute  diffuse  epizootics,  which  is  in  good 
correlation  with  tho  relative  stability  of  the  census  observed  hero, 

Thi3  stability,  like  tho  abundance  of  cohabitants,  contributes  to  estab¬ 
lishment  of  the  plague  pathogen,  Ife  shall  return  to  these  problems  be¬ 
low. 


A  most  important  regulation  of  the  courso  of  plaguo  epizootics  in 
tho  north  Aral  region  may  bo  considered  their  biphasic  nature,  produced 
by  adaptation  to  definite  seasons.  For  the  Aral  region  such  rules  and 

liava  already  been  noted  by  a,  a,  Zuehayev  and  S.  N,  Vai-tOi-iv « 
sidy  (l952).  tt  is  dppai*6ntly  a  common  feature  for  all  the  desert  foci  I 
Tho  development  of  epizootics  among  the  animals  is  observed  in  the  spring 
and  in  tho  early  summertime'  (April-May-June )  and,  on  an  oven  greater* 
scalo,  in  tho  autumn,  in  Sopteaber-October  (Fig  5). 
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Fig  5 


Seasonality  of  plague  epizootics ' in  the  north  Aral  region.  1  number  of 
cultures  from  rodents j  2.  number  of  cultures  from  ectoparasites;  3.  per-* 
cent  of  rodents  infected;  the  columns  indicate  the  number  of  rodents  in  * 
vostigated.  4«  number  cf  cultures;  5,  number  of  rodents  (in  thousands). 

Thi.3  seasonality  of  tho  development  of  epizootics  is  associated 
chiefly  \i±th  the  increase  in  the  census  of  the  aninal3  in  tho  so  seasons 
as  a  result  of  their  multiplication,  production  of  ectoparasites,  in¬ 
crease  in  the  mobility  of  the  sand  rats  and  of  thoir  cohabitants  and 
increase  in  the  contact  of  animals  with  infected  holes.  Tho  cases  be¬ 
gin  in  the  spring  after  the  redistribution  of  hibomating  animals  and 
reach  a  maximum  during  tho  period  of  multiplication  and  subsequent  dis¬ 
persal  and  settlement  of  the  young  portion  of  the  population.  The  autum 
riso  in  morbidity  is  favored  by  the  predominance  of  young  animals, 
which  are  more  susceptible  to  the  infection,  in  the  settlement  as  well 
as  by  the  particularly  marked  increase  in  contact  during  the  period  of 
active  storing  of  food  and  pre-vdnter  reconstruction  of  the  dwellings. 
Apparently,  changes  in  the  susceptibility  of  the  animals  and  in  tho  cen¬ 
sus  of  the  leading  species  of  flea3  as  well  as  other  conditions  which 
have  not  yet  been  studied  well  are  of  importance  for  the  seasonality  of 
the  epizootics. 

Disturbances  of  the  seasonality  of  epizootic  development  are  assj- 
ciated  with  an  unusual  course  of  general  seasonal  phenomena  in  the  Aral 
region.  Thus,  an  increase  in  the  epizootics  in  the  summer  months  was 
notod  in  August  1953  and  1954  in  the  central  part  of  tho  Aral  portion  or 
Kara-Kumy  and  in  July-August  1946  and  1947  in  the  western  part  of  tho 
north  shore  of  the  sea.  The  slight  development  of  the  aututm  morbidity 
of  tho  rodents  was  observed  in  1946  in  tho  western  and  in  1948  in  the 
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eastern  port  of  the  north  shore,  wiiilo  in.  the  very  dry  years,  1951  ar.d 
19 55,  in  tho  Aral  portion  of  Xara-ICumy  as  wall,  These  characteristic 
features  uoro  preceded  oithor  by  an  increase  in  the  number  of  cases  in 
the  cummer  or  by  a  low  spring  Multiplication  of  tho  animals, 

Xho  characteristics  of  coasonal  development  of  epizootics  in  vox-’ 
ious  natural  regions  of  the  focu3  have  not  been  studied  well  yot.  On 
the  north  shoro  of  tho  sea,  in  connection  with  tho  notablo  participation 
of  souslika  in  the  epizootics,  the  spring  peak  in  tho  morbidity  is  not 
uncommonly  equal  to  tho  autumn  peak  ox*  even  higher  than  it.  In  tho  sou  ¬ 
thern  regions  the  aututm  peak  in  the  development  of  the  epizootic  wive 
is  acquiring  progressively  greater  significance. 

Characteristic  of  tho  /ral  region  and  part  of  tho  central  Asiatic 
focus  aro  tho  alternation  of  periods  with  acute  and  slow-moving  apizoot  .es 
r.3  V3ll  as  tho  existence  of  placos  in  which  tho  plague  pathogen  is  found 
for  a  long  tine  (several  years  straight).  These  aro  the  so-called 
"elementary"  foci,  about  which  we  will  speak  in  greater  detail  below. 

Tho  nature  of  the  epizootics  does  not  remain  constant  end  is  re¬ 
lated  to  tho  census  and  nobility  of  tho  rodcnt3.  The  former  is  connec¬ 
ted  with  weather  conditions  of  the  previous  year 3,  vhcrca3  the  mobility 
is  conditioned  chiefly  by  tho  meteorological  circura3tancos  of  the  given 
year.  Both  are  responsible  for  the  degree  and  intensity  of  intra  and 
intcrspccies  contact.  ’ 

Tho  most  acute  and  most  widespread  epizootics  were  observed  in 
the  northern  portion  of  tho  Aral  region  in  the  presence  of  a  high  censu ■; 
of  the  main  species  of  rodonts,  particularly  after  successful  multiplier 
tion  and  survival  of  them  in  previous  favorable  years.  They  were  noted 
in  years  with  a  dry  spring  and  summor,  at  which  time  there  was  a  marked 
increase  in  mobility  (contact)  of  the  rodents  and  where  the  physiologic.il 
resistance  of  the  animals  to  diseases  decreased  because  of  a  shortage  o:“ 
food.  The  1947  and  1943  epizootics,  recorded  at  scores  of  geogx-aphic 
points,  wore  of  this  type.  In  various  cases  a  study  was  made  of  tho 
successive  spread  of  the  epizootics  in  the  band  settlements  and  tho 
passage  of  it  into  continuous  settlements  of  the  great  sand  rats.  Of  a 
similar  nature  were  the  extensive  epizootics  of  195.3  and  1954  in  the 
^  Aral  portion  of  Kora-Kumy  and  northern  Kyzyl-Kuray.  In  the  extremely  dry 
"  year,  1955,  the  epizootic  included  also  the  right  ban!;  of  tho  middle 
course  of  the  Syr'-Dar1  River  in  addition  to  these  two  regions. 

During  these  epizootics  an  increased  infection  of  ectoparasites 
was  recorded,  from  which,  as  a  rule,  a  considerably  larger  percentage 
of  cultures  was  isolated  than  in  the  other  years.  Thus,  in  1947  and 
1943,  during  an  investigation  made  chiefly  of  fleas  taken  from  the  sni- 
•  nals  themselves,  39  strains  of  the  plague  microbe  were  isolated,  that 
is,  12  percent  of  tho  total  number  of  strains,  equal  to  323.  In  1953- 
1955,  uhon  the  greatest  attention  was  given  to  investigating  fleas  taken 
from  the  entrances  to  the  hoi os  of  the  great  sand  rats  this  percentage 
increased  to  40  0-80  cultures  out  of  442).  During  years  without  acute 
or  esetensive  epizootics  (1949,  1951,  1952,  1953)  it  vas  low  (21  strains 
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tfary  sigulficanco  of  floas  in  prolonged  preservation  of  thcplaguo  pathf  - 
gen  in  the  Aral  focus.  \ 

Acuto  epizootics  died  doin  v/i Lh  a  drop  in  tho  rodent  census  ond 
with  a  reduction  in  their  nobility.  Tho  latter  true  usually  duo  to  favor¬ 
able  weather,  chiofly  to  adoquato  moioturo  one!  associated  good  yiold  of 
food,  I:  iprovemont  of  tho  physiological  conditions  of  tho  animals  corres¬ 
ponded  vlth  a  reduction  in  mobility.  Characteristic  in  tfiis  respect  am 
the  moist  years,  1949  and  1956,  vixen  only  snail  focal  epizootic 3  vero 
observed  iMeh  did  r.o*.  chow  any  inclination  to  spread  to  adjacent  areas, 

Tho  rules  end  regulations  established  aro  important  in  practice, 
because  they  can  serve  a3  the  biological  basis  for  prognosis  of  tho 
cpisootological  situation.  It  should  bo  added  that  for  successful  cpi- 
sootological  prognosis  observations  ond  predictions  of  changes  in  tho 
censuses  of  the  rodents  themselves,  particularly  of  great  sand  rats, 
red-tailed  jlrda  and  naridional  jirds  ond  cousliks  aro  also  necessary ^ 
as  veil  as  a  clarification  of  tho  degree  to  ^Mch  conditions  favor  tuol.  • 
existence,  chiefly  changes  in  the  availability  and  quantity  of  food  of 
a  definite  quality.  In  the  desort3  these  charges  depend  chiefly  on  tho 
degroo  and  distribution  of  precipitation,  whereby  in  tho  Aral  region 
usually  precipitation  and  tho  temperature  are  of  tho  greatest  importance 
for  tho  yield"  of  food  in  the  spring,  Considerablo  snowfall  in  tho  win- 
tor  in  tie  absence  of  spring  precipitation  ha3  a  favorable  effect  on  tho 
development  of  vegetation  only  in  tho  vara  spring  ,  when  tho  thaw  water 
13  to  a  considerable  degree  absorbed  by  tho  soil  and  the  temporaiure  con¬ 
ditions  favor  early  vegetation  of  plants.  A3  far  as  determinations  of 
tho  status  of  great  sand  rat  populations  are  concerned,  experience  which 
has  been  accumulated  in  the  Aral  region  constitutes  evidence  to  the 
effect  that  the  degree  of  settlement  of  the  colonies,  average  number  and 
composition  of  animal 3  living  there,  the  course  and  rates  of  multiplies, . 
ticn  servo  a3  good  indications  of  both  the  total  census  of  tho  populate  >n 
itself  and  of  the  conditions  favoring  its  existence  (Varshavskiy  and 
Shilov,  1955,  1957). 

The  elimination  of  infectious  diseases  from  the  territories 
following  acute  and  widespread  epizootics  occurs  in  a  different  manner 
in  its  various  portions. 

After  claims  wore  rejected  about  "transformations n  of  the  plague 
nicrobo  to  a  form  undetectable  by  ordinary  methods  and  back  to  tho  visual 
form,  tho  main  condition  for  its  perwanont  existence  in  nature  in  a 
virulent  form  must  bo  considered  the  adequate  frequency  of  passage 
tlu'ough  susceptible  rodents  and  fleas,  which  can  bo  assured  only  by  the 
necessary  frequency  of  their  contact.  Therefore,  the  problem  acquires 
chiefly  an  ecological  character  and,  aside  from  study  of  tho  dynamics 
of  susceptibility  of  warm-blooded  animals  and  the  behavior  of  the 
v.dcrobo  in  fleas,  it  amounts  to  elucidation  of  the  mechanisms  of  contact 
of  rodents  with  ono  another  or  changos  in  their  census  and  mobility  in 
connection"  with  environmental  conditions. 

Only  in  a  few  places  are  the  conditions  combined  so  that  actuall,  r 
nr.d  for  practical  purposes  continuous  reproduction  of  tho  plague  mi c rob  > 
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occurs,  In  such  placos,  in  elementary  foci  or  in  areas  of  siu’vival  tho 
plague  niorobe  lives  constantly,  whereas  in  all  other  areas  it  can  only 
bo  a  tcmporaiy  guest.  As  has  been  shorn  abovo,  only  the  non-uniform 
(bond  or  insular)  settlements  possess  conditions  for  such  a  stable  pre¬ 
servation  of  the  pathogen. 

Tea  years  of  observations  in  the  Aral  region,  in  our  viewpoint, 
shoved  quite  convincingly  the  existence  of  elementary  foci  of  plaguo  in- 
fection  in  such  settlements.  On  tho  north  shore  of  tho  Aral  Sea  and  the 
region  of  the  Kara-Tyuba  peninsula  preservation  of  the  plaguo  microbo 
va3  obsorved  on  localized  areas  no  more  than  ten  squaro  rioters  in  area 
for  throo  yoars— from  1945  through  1947  inclusivo.  Such  areas  woro  '‘he 
lordands  of  tho  dry  Baulen  valley  (tho  Ashchekuduk  natural,  landmark), 
tho  lovdands  of  the  Solouly,  Kirey  valleys,  tho  natural  landmark  of  tho 
Kobugor  and  Aohchokuduk  valley.  In  the  last  two  ycar3  horo  single 
cultures  ware  isolated  in  tho  absence  of  cases  among  rodents  in  ad  j aeon, 
areas,  vhich  vere  investigated  just  a3  carofully  (Fig  6). 

In  the  northwestern  part  of  the  Aral  portion  of  Kara-Kumy  six 
such  elementary  foci  woro  found.  Thu3,  in  tho  Chot-Xuduk  natural  land¬ 
mark  the  plague  microbe  van  found  every  year  from  1947  through  1950;  in 
the  Yakahiklych  landmark,  from  1947  through  1949;and  in  1952  in  three 
elementary  foci  (tho  1-layman  natural  landmark,  XaraguL1  and  tho  environs 
of  tho  railroad  siding  No  83)  Infected  rodents  were  found  in  the  sane 
yoars,  missing  one  or  two  years,  and  in  tho  Kaydaul  natural  landmark 
they  were  found  in  1953,  1954  and  1955. 

Along  the  western  and  southern  margins  of  tho  Aral  area  of  Kara- 
Kumy  adjacent  to  the  railroad  strip  seven  areas  woro  found  in  which  the 
plague  microbe  was  preserved  for  a  long  time.  At  ono  point  (Khanturtlni .  * ) 
tho  plague  pathogen  was  recorded  in  1953  and  1955;  in  another  (the  en¬ 
virons  of  Kamyshlybash  station),  in  1953,  1°54  and  1955.  At  two  points 
(the  environs  of  Chumy3h  station  and  siding  No  92)  it  was  found  from 
1952  through  1954  end  in  1955.  In  the  environs  of  railroad  elding  Ho 
98  plague  was  recorded  in  1950,  1951,  1953,  1954  and  1955.  Hear  llayli- 
bash  station  and  Baykhoah  cultures  of  the  plaguo  microbe  were  isolated 
in  1947  and  them  from  1950  through  1956  inclusive,  that  is,  for  10 
years  with  1-  2-  year  interruptions  at  various  points.  Finally,  near 
the  Dshusaly  station  in  the  Sukhoy  Aryk  natural  landmark  and  in  the 
40th  kilometer  of  Novo-Karakumskaya  highway  plaguo  was  recorded  for 
three  years  straight  (respectively,  in  1947-1949  and  1948-1950),  and  be  ¬ 
tween  the  70th  and  76th  kilometers  it  was  found  on  the  old  Katukuruskaya 
highway  in  1948,  1950  and  1956  (Tablo  3). 

In  all  those  cases  the  plaguo  aicrobo  was  isolated  repeatedly 
from  rodents  or  ouch  less  comonly  from  fleas  caught  on  a  small  terri¬ 
tory  with  on  area,  usually  no  mere  +'>an  10-15  square  kilometers,  approx¬ 
imately  unitypical  in  e  landscape  respect,  A  considerable  part  of  the 
culturos  was  isolated  in  the  elementary  foci  in  the  so-called  "inter- 
opisootic"  periods  when  no  cases  of  disease  were  noted  in  tho  rodents 
in  the  adjacent  areas,  Finally,  those  cultures  were  single  findings, 
almost  always  separated  from  one  anothor  by  considerable  periods  of  tin  >. 
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Elementary  plague  foci  in  the  north  of  tho  Kara— Tyuba  peninsula,  (settle- 
ncnts  of  great  sand  rats,  migrations  of  labeled  individuals  and  places 
at  which  plagua  microbe  cultures  were  isolated  from  the  animals  and 
fleas  in  different  years).  Three  areas  are  easily  distinguished,  vfoero 
the  plague  microbe  was  found  for  three  years  straight  (the  lowlands  of 
the  Daulcn,  Kirey  and  Seleuly  valleys),  1.  Sclouly;  2.  Aral  Sea: 

3.  Caulenj  4.  Kiroy;  5.  key:  6,  infrequent;  7.  dense;  S.  settlements 
ox  great  sand  rats;  9»  takyrs;  10,  dry  valleys;  11,  migrations  of  label* 
sajad  rats;  12,  cases  of  plague  among  the  animals  (cultures). 
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Uoi>ajLLy,  they  occurred  in  tiio  autumn  ,  at  a  time  when  tho  roucnt  census 
reaches  i  cs  yearly  rvudLnum  and  when  there  is  an  increase  in  tho  f roquuicjy 
of  contact  between  these  animals.  Thu3,  of  tho  total  number  of  eases 
in  which  plaguo  was  found  in  tho  elementary  foci,  57  percent  occurs  in 
the  autum ,  30  poroent  in  the  spring,  rmd  13  percent  in  tho  ru.mop.  In 
tho  northern  half  of  the  focus,  the  autunn  emphasis  is  particularly  dis¬ 
tinct  becauoo  there  in  the  autuw  73  percent  of  tho  cases  occur,  while 
only  10  percent  occur  in  the  spring,  Cn  tho  other  hand,  in  the  southard 
half  of  tho  focus  tho  incidcnco  of  spring  and  autumn  plaguo  detection  iq 
almost  tho  same,  43  and  46  percent  respectively,  vhorcas  in  tho  sumor 
only  11  percent  of  the  cultures  are  found. 

It  should  be  noted  that  cultures  isolated  in  tho  elcjoniaiy  focq 
like  cultures  obtained  during  the  acuto  epizootics,  ui;rortunatcly  were 
not  studied,  and  nothing  can  be  said  about  their  characteristics,  Incli-j 
vidual  observations  have  shorn  that  along  with  tho  altered  strains,  the 
roain  mass  la  constituted  by  virulent  strains  of  the  plague  microbe  with 
a  more  or  loss  typical  morphology. 

Iho  facts  presented  show  that  in  the  Aral  region  tho  plaguo  nicrej 
exists  in  two  alternating  ecological  forn3  (epizootologioal  forms)— in 
tho  form  of  acute  epizootics  which  represent  mass  multiplications  of  thej 
plaguo  microbe  and  in  the  form  of  enzootics  which  replace  tho  epizootic 
when  there  is  a  reduction  in  the*  census  of  the  reservoirs  and  vectors 
und  increase  in  their  resistance  to  infection  and  multiplication  of  tho 
bacteriophage.  (The  authors  have  made  an  error  in  terminology.  Tho  idea 
about  "ecological  forms n  of  plague  microbe  uliich  alternately  make  up  it;j 
population  contradicts  virnt  is  known  about  ecological  typos  from  ecolog: 
Ihe  coneopt  "enzootic”  is  practically  equivalent  to  tho  concept  "natural] 
localization",  that  is,  it  includes  all  the  conditions  and  mcuufcstatioi. 
of  the  infectious  pathogen  in  the  natural  focus:  both  active  epizootic 
vnd  sporadic  cases  among  reservoirs  in  the  inter epizootic  seasons  and 
/ear 8  in  viiich  there  are  no  epizootics.  In  presenting  the  interesting 
viewpoint  of  the  authors  it  would  have  boon  noro  correct  to  say  that  th<j 
plaguo  microbe  is  preserved  in  the  deserts  of  -the  northern  Aral  region 
because  of  tho  alternation  of  two  enzootic  mechanisms — active  diffuse 
epizootics  and  sporadic  cases  among  rodents  replacing  them  in  tho  elec¬ 
tary  foci  or  that  the  alternation  of  conditions  of  a  relatively  low 
renous  and  mass  multiplication  are  characteristic  of  the  plague  microbe 
Ln  the  natural  focus  (Editors)),  rue  epizootics  represent  not  only  mass 
rultiplications  of  the  plague  pathogen  but  also  dispersal  of  it  which 
scours  by  means  of  penetration  into  rodent  settlements  previously  free 
sf  the  disease.  During  tho  enzootic  period  the  infection  is  preserved 
jnly  at  a  fov  points— in  the  elementary  foci.  At  the  time  of  the  next 
Licrease  in  the  rodent  census  and  multiplication  of  parasite  vectors  th 
demon te.ry  foci  serve  as  places  xiiere  the  first  epizootics  occur  spread 
Tron  here  to  uninfected  rodent  settlements. 

Eodh  of  the  mechanisms  described  above  is  of  significance  in  the 
latural  focal izati on  of  plague,  and  only  a  combination  of  them  provides 
Cor  stability  cf  the  focus.  The  latter  must  bo  associated  chiefly  with 
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tho  number  and  stability  of  elementary  plague  foci  be  causa  they  provide 
for  tho  existence  of  tho  plcguo  microbe  during  tho  mot  unfavorable,  i 
critical  period  for  it, 

A  brief  characterisation  of  tho  elementary  foci  as  applied  to  ou  * 
conditions  can  bo  reduced  to  the  following. 

Momentary  foci  ("areas  of  fo calls ation"  in  tho  teminolo gy  of 
B,  !C.  Fenyuk,  1954)  ill  tho  Aral  region  constltuto  individual  areas  of 
settlements  of  the  main  rosorvoir  of  tho  plaguo  microbe— the  great  send 
rat,  Prolonged  preservation  of  the  plaguo  pathogen  in  tho  elementary 
foci  is  explained  by  tho  fact  that  in  any  years,  as  observations  made 
havo  shown,  in  them  continuity  of  contact  with  susceptible  rodent 3  is 
most  reliably  assured  by  vectors.  This  rcqulro3  at  least  five  basic 
conditions, 

Tho  first  and  mo3t  Important  condition  is  a  ainl-.vn  census  of 
great  sand  rats,  which  is  different  under  different  conditions.  Tills 
explains  the  fact  tliat  tho  elementary  foci  aro  cliaractoristic  of  largo 
settlements  of  those  rodents,  Tho  second  condition  is  at  least  a  rol ac¬ 
tive  stability  of  tho  great  sand  rat  census,  viiich,  a3  has  been  shown 
above,  oxist3  only  in  non-uniform  settlements.  The  third  condition  can 
bo  called  "directed  movements"  of  tlio  animals,  because  on  their  linos 
of  migration  in  the  non-uniform  settlements  a  fairly  constant  coloniza¬ 
tion  of  the  hole-colonies  of  tho'grcat  sand  rats  con  bo  assured  reliably 
by  tho  entrance  of  more  dnd  more  new  migrants  into  tho  vacated  holes. 

Such  linos  of  migration  are  most  distinct  in  tho  band  and  insular 
settlements.  The  uso  of  the  holes  of  great  sand  rats  by  cohabitant 
rodents  suscoptiblo  to  tho  plaguo  increases  the  chances  of  reproduction 
of  tho  pathogen  and  constitutes  tho  fourth  condition  for  the  mainte¬ 
nance  of  tho  necessary  frequency  of  contact  (multiplicity  of  ho3t3  in 
tho  elementary  foci).  Finally,  the  fifth  condition  is  the  abundance 
and  stability  of  tho  flea  census  in  tho  great  sand  rat  holes.  As  wo 
have  seen  above,  the  flea  census  differs  considerably  in  different  type ; 
of  great  sand  rat  sottl omenta, 

Fach  method  of  assuring  contact  taken  Individually  usually  fails 
to  guarantee  the  preservation  of  the  pathogen,  and  only  a  combination 
of  those  methods  can  provide  reliably  for  the  indefinitely  long  erdsten  :e 
of  tho  microbe  in  a  given  place,  Thi3  is  why  tho  stable  olementaxy  foe  is 
i3  not  a  very  froquont  phenomenon. 

In  tho  Aral  region  two  main  types  of  elementary  foci  have  been  d  >- 
tcrained:  the  first  is  found  in  the  band  settlements;  tho  second,  in 
the  insular  or  complex  settlements,  Tho  first  type  of  elementary  focus 
i3  represented  by  largo  accumulations  of  great  sand  rat  colonics,  usual .y 
located  at  tho  point  of  coalescence  of  several  ravino3  or  dry  valleys 
and  in  thoir  lowlands,  particularly  on  their  alluvial  fans,  where  the 
valleys  go  out  to  the  sea. 

In  Fig  6  two  examples  of  such  elementary  foci  aro  shown  on  the 
northwest  'shore  of  the  Awl  sea  (Kara-Tyuba  peninsula).  In  the  band 
settlements,  with  which  these  elementary  foci  aro  associated,  tho  great 
sand  .rat  consu3.  as  has  been  mentioned  above,  is  relatively  stable,  re- 
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covers  rapidly  after  it  dr  op  3,  end  docs  not  undergo  any  dcop  or  pro¬ 
longed  depressions.  Dry  '/alloys  with  bond  settlements  of  great  smid  rata 
in  the  clayey  desert  are  not  only  tho  ;.io3t  densely  populated  but  also 
ha vo  tho  richest  species  composition  of  rodents,  Thera Coro,  in  tho  grcj.t 
sand  rat  colonios  hero  a  rich  and  varied,  population  of  vam-bl  ceded  co¬ 
habitants  and  ectoparasites  are  noted,  xii;ir  census  hero  is  not  only 
liighor  but  also  more  stable  than  in  other  settlements,  Finally,  a3  ob¬ 
servations  of  labeled  animals  have  sho’.n,  migrations  of  groat  s-*>nd  rats 
hero  occur  along  tho  ravines  and  valloys  and  aro  directed  chiefly  from 
the  more  populated  upper  and  middlo  portions  of  then  downward,  to  tho 
seacoast  (Fig  6),  i 

Observations  of  the  settlements  of  marked  colonics  liavo  shown 
that  thoso  aiyeaents,  as  has  been  mentioned  above,  aro  mauo  along  quite 
definite  and "narrow  pathways,  and  there  aro,  so  to  sneak,  "favorite" 
colonios  among  the  aninals  which  are  practically  never  vacant.  This  is 
particularly  characteristic  of  tho  valley  lowlands  where  tho  migrant 
flux  naturally  rcachos  its  groatest  density,  Tho  marked  colonics  of 
great  sand  rats  in  tho  valley  lowlands  aro  populated  almost  twico  as 
vigorously  as  in  tho  upper  or  middle  courses,  uhoro  tho  rodent  census 
la  oven  higher  than  in  the  loWland3, 

It  i3  dear  that  spoclf ically  in  the  lovlrnds  and  at  tho  point  o. 
coalescence  of  tho  lateral  branches  and  affluents  of  tho  valleys  tho 
moat  favorable  conditions  exist  for  permanent  (but  not  necossarily  very 
frequent  I )  contact  between  tho  plague  microbe  and  its  natural  hosts. 
Direct  confirmation  of  what  has  boon  stated  is  not  only  the  prolonged 
presence  of  the  plague  pathogen  in  these  places  but  also  abundant 
findings  (compared  with  other  settlements  and  even  with  largo  parts  of 
the  some  settlement)  of  entire  rodent  and  other  mammalian  bone3,  eviden¬ 
tly  belonging  to  animals  which  died  in  tho  holes  and  great  sand  rats 
brought  up  to  the  surface  of  the  colonies  at  tho  time  of  cleaning  of  thf) 
hdes,  Xh  the  elementary  foci  the  number  of  bones  in  the  colonics  (the 
so-called  "bone  index")  exceeds  that  in  sand  rat  colonies  in  other 
places  by  several  times.  Several  authors  have  already  proved  and  pub¬ 
lished  material  about  the  bone  index  as  an  important  feature  of  elem¬ 
entary  foci  (  Kamov,  1954&J  Naumov  and  Kulik,  1955j  Varshavskiy, 
Rotshil'd  end  Shilov,  1957),  The  coincidence  of  places  In  which  infec¬ 
tion  is  found,  in  the  majority  of  cases,  with  areas  in  which  there  is 
on  abundance  of  bones  in  the  great  sand  rat  settlements  is  well  illus¬ 
trated  by  Fig  7, 

In  other  parts  of  the  bond  settlements  sometimos  a  comparatively] 
[long  (two  or  three  seasons  straight)  infection  of  various  areas  was 
noted,  but  it  never  reached  the  stability  of  the  elementary  foci  des¬ 
cribed  above, 

Heaentary  foci  in  the  complex  insular  settlements,  associated 
with  a  mosaic  landscape  of  insular  and  hilly  sands  in  tho  Aral  region 
along  the  takyrs  of  northern  Kycyl-Kumy  and.  the  ancient  valley  of  the 
middle  course  of  the  Syr'-Dar*  River  ( Da  r  * yalyk-Takyr  plain)  are  also 
lfcmnd  in  the;  sane  placoa  as  accmulatinng  of  great,  arnd  rat  cnlnrlea. 
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Fig  7 

Placos  in  uhich  thoro  is  an  -Sbundcnce  of  Bones  in  Great  Sand  Eat  Colon¬ 
ies  (after  Varshavskiy,  Rotshil'd  and  Shilov,  1957)* 

1.  "epizootic  points"  with  the  absence  or  a  snail  numbor  of  bones;  2, 
placos  in  which  thore  i3  an  abundance  of  bones,  where  tho  epizootic 
points  wore  not  found  before  1957;  3.  places  in  which  the  abundance  of 
bones  and  epizootics  coincide. 

These  cccunulations  are  located  either  in  patchos  of  black  haloxylon 
c:.:ong  the  takyr-like  plains,  but  of  noce33ity  in  the  immediate  vicinity 
of  a  sand  hill  or  island, or  at  the  boundaries  of  the  sands,  frequently 
on  sand  ridges  going  into  the  takyrs  or  crossing  then, 

Tho  characteristics  of  great  sand  rat  migration  hero  as  ’.rail  as 
the  notably  increased  intensity  of  repeated  populations  of  colonics  and 
the  substantially  greater  intensity  of  interspccios  contact  by  compari¬ 
son  with  the  continuous  settlements  of  these  animals  in  the  sands  are 
quite  clearly  seen  from  Fig  8  and  Table  4, 
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1*  biotono;  2,  colonios  caught;  3.  great  sond  rats  caught  (on  the  aver¬ 
age  per  colony);  4*  at  the  tine  of  the  first  catch;  5.  at  the  tine  of 
repeated  catches;  6.  animals  of  other  species  caught  (on  tho  average  pe 
colony);  7*  total  (in  %  of  the  first  catch);  8.  sands;  9.  takyr3. 
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Fig  8  \ 

Migrations  of  Labeled  Groat  Sand  Rats  in  the  Sands  and  on  tho  Takyrs 

1.  talcyr3;  2.  sands;  3.  key:;  4.  great  sand  rat  colonies;  5.  clumps  of 
black  haloacylon;  6,  contour  lines  showing  the  relief  of  tho  sands;  7. 
migration  of  labeled  sand  rats. 


Or  particular  interest  aro  the  accumulations  of  great  sand  rat 
colonics  occurring  in  places  along  the  railroad  beds,  ovorlnnd  highways, 
and  irrigating  system  and  other  landseapo  clmngcs  produced  by  non* 

In  such  placos  there  is  a  conbinaiion  or  conditions  closo  to  the 
elementary  foci  of  tho  band  settlements.  Therefore,  prolonged  preserva¬ 
tion  of  tho  plague  microbe  is  established  hero.  In  all  these  areas  tho 
great  sand  rat  census  is  high  and  comparatively  stable,  It3  holes  are 
populated  by  may  cohabitants,  among  which  yellow  souslilrs  and  red-tail 
jirus  play  tho  main  part.  Hero,  tho  flea  cens’r.*  is  high  end  ccmpara- 
tively  stable.  Colonics  of  sand  rats  caught  aro  populated  just  as  rap¬ 
idly  as  in  the  lo^&ands  of  the  dry  valleys.  The  great  send  rat  census 
returns  to  its  previous  condition  in  such  areas  in  a  very  short  period 
also,  including  after  omfonaination  operations  if  thoy  have  not  been  po 
formed  on  a  largo  scale  but  are  only  of  a  zonal  nature  (Krylova,  Vursha 
sld.y,  Bcscuin,  end  Shilov,  1955)# 

Therefore,  in  these  areas  also  contact  of  tho  plaguo  Microbe  wit 
the  hosts  is  different  in  its  frequency  from  what  occurs  in  the  other 
parts  of  tho  same  settlement  and  particularly  in  the  sandy  continuous 
settlements. 

Kb  sliould  lifce  to  add  that  the  absence  or  pres  one  o  of  a  small 
number  of  rodent  bones  in  such  anthropogenic  elementary  foci  (Fig  7)  is 
evidence  only  of  their  very  recent ‘origin,  becauco  of  which  the  bono 
romonts  of  animals  which  died  havo  not  yet  managed  to  accunulato  here 
in  sufficient  numbers,  I'ention  is  made  about  tho  facts  of  occurrence 
of  such  new  elementary  foci  below. 

Apparently,  at  the  boundaries  of  different  types  of  landscapes 
in  the  survival  areas  of  tho  great  sand  rats  mentioned  previously  con¬ 
ditions  are  particularly  favorable  for  the  continuous  existence  of  con¬ 
tact  between  the  plague  pathogen  and  vectors  and  reservoirs  of  it.  Sue 
places  can,  probably,  bo  particularly  stable  elementary  foci  of  plague, 
but  they  have  been  inadequately  investigated, 

Hi  rough  everything  presented  above  wo  are  attempting  to  show  tha 
in  tho  Aral  region  the  elementary  foci  may  be  characterized  by  definite 
external  characteristics.  They  occur  in  bond  and  insular  settlements 
and  are  absent  from  continuous  settlements  in  the  sands  or  in  the 
plahor  plains.  They  occur  where  there  are  accumulations  of  great  sand 
rat  colonies  and  are  associated  with  the  lines  of  migration  of  these  on; 
r.als,  Cn  the  colonies  hero  more  bono3  brought  up  from  the  holos  may  be 
found  than  in  other  areas  of  the  same  settlement.  The  species  composi¬ 
tion  of  theso  bones  indicates  the  abundance  and  variety  of  the  cohabi-  i 
fonts.  Among  them  frequently  the  bones  of  the  owners  of  the  hole  are 
far  from  being  most  common.  In  the  elementary  foci  colonics  of  tho  gre 
sand  rats  have  a  profuse  and  relatively  stable  flea  population.  RLnall 
these  colonies  are  rapidly  populated  by  newcomers  after  the  hosts  havo 
been  caught. 

Naturally,  the  quantitative  expression  of  all  theso  signs  in 
various  elementary  foci  nay  differ  considerably.  This  c: plain 3  thoir 
d i rf^rent  stabil itios .  They  aonoar  in  large  numbers  after  each  extern- 


sive  epizootic  and  in  tho  intorcpizootic  poriod  they  rr  - dually  disr.opcq  *, 
whereby  a  considerable  part  of  then  bccoiaoo  sterile  /bactcriolog.lcally/ 
quito  rapidly.  Only  a  few  possess  considorablo  stability.  Specifically, 
tho3o  elementary  foci  bccomo  placoo  for  tho  occurrence  of  new  epizootic  : 
given  &  combination  of  favorable  conditions,  from  vhero  tho  latter  then 
can  spread  vddoly.  The  biological  significance  of  c::tcnc:ivo  epizootic  ; 
consists  of  tho  restoration  of  oleaentary  focithich  havo  died  out.  It 
my  bo  supposed  that  the  general  stability  of  tho  ontiro  focus  is  dir¬ 
ectly  related  to  th3  abundanco  and  degroo  of  stability  of  tho  elementary 
foci  existing  in  it. 

At  the  sane  tine,  observations  have  shown  that  tho  elementary 
foci  not  only  docreaso  rapidly  in  numbers  after  epizootics  but  can  occu  • 
in  new  places  as  soon  a3  the  necessary  conditions  aro  created  there. 

In  this  way  new  oleaentary  foci  appeared  specifically  in  settlements  of 
the  great  sand  rats  along  the  railroad  line  in  tho  Aral  •  ck-Kazalinsk 
section.  This  section,  as  was  shown  by  Varshavskiy  and  Shilov  (195&1 
has  only  vory  recently  begun  to  be  populated  by  these  rodent 3,  specifi¬ 
cally  beginning  with  1947-1948.  However,  even  in  1952,  and  then  repeat  ¬ 
edly  at  different  tiuos  for  oight  seasons  plaguo  was  found  on  great  sand 
rats  at  sovoral  points  (lGmnturtkuLf ,  Chuayoh,  Konyshlybash,  tho  environs 
of  railroad  siding  Ho  92  in  tho  area  between  Sapak  and  Knnyshlybnsh  (Fi,j 
7).*  * ’.io  have  prosonted  the  basic  reeults  of  a  study  of  plaguo  epizootics 
in  tho  northern  and  eastom  Aral  region,  Tho y  pemit  U3  to  conclude 
that  for  this  portion  cf  tho  Central  Asiatic  Plain  Natural  Focus  of  Flag-  ie 
two  ecological  forms  of  existence  of  tho  plaguo  micro's  o  in  nature,  alte.’- 
nating  with  each  other,  aro  characteristic— the  epizootic  fora,  when 
multiplication  end  extensive  dispersal  of  it  occurs,  and  the  enzootic 
fora,  uhen  it  is  preserved  in  only  a  few  places,  in  tho  elementary  foci  , 
because  there  are  no  conditions  for  its  multiplication  as  a  rosult  of 
a  low  census,  poor  mobility  or  inadequate  susceptibility  of  its  main 
hosts  and  vectors.  (Sco  the  comment  by  the  editorial  staff  on  page  7<w 
Tho  elemontary  foci  aro  characteristic  of  areas  with  high  and  sta'olo 
censuses  of  great  sand  rats  and  an  abundanco  of  their  cohabitants,  that 
is,  they  havo  a  distinct  multiple-host  character,  Thoir  stability 
differs,  because  tho  condition  of  tho  mechanisms  which  provido  for  the 
necessary  constancy  of  contact  between  members  of  tho  epizootic  chain 
is  different.  Therefore,  in  the  course  of  tine  and  for  various  reasons 
a  considerable  part  of  the  elementary  foci  dies  out  spontaneously.  A 
process  continuing  along  the  same  line  will  lead  to  the  disappearance  o:’ 
the  whole  natural  focus.  However,  at  tho  time  of  the  next  epizootic  a 
restoration  of  tho  supply  of  elementary  foci  occurs. 

Hither  of  the  two  ecological  fora 3  of  existence  of  tho  plague 
nicrobo  in  nature  failed  to  prevent  its  preservation  and  cay  be  tho 
basis'  for  the  existence  of  the  natural  focus*  It  is  sufficient  to  men¬ 
tion,  in  this  connection,  the  steppe  souslik  ^uaraot  intended?/  foci  or 
foci  with  marmots  in  the  mountains.  However,  each  of  them  is  fraught 
with  the  dang ei*  of  a  break  in  contact  and  disappearance  of  the  nicrobo 
from  the  local  biocoenosis. _ This,  break  is  particularly  nrrr^v  n  in  the 
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deserts,  whore  a  largo  number  of  5-ndividuals  and  species  of  animals  par-* 
ticipato  in  tho  focal  procosscs,  and  tho  epizootics  are  usually  of  an 
•acute  nature,  Uhdor  such  conditions  tho  combination  of* both  forms  of  c 
istr.ico  of  tho  tilci’obo  in  tho  natural  biocoar.oscs  is  probably  the  basic 
condition  for  stability  of  the  focus,  Confirmation  of  tills  nay  bo  sea. 
rot  only  in  our  data  but  also  in  the  works  of  tho  expedition  of  I.  M, 
hanoutov  (in  a  manuscript)  and  in  the  observations  of  »■'  .orican  iuvestig  •- 
tore  in  a  focus  ir.  C  vlif orniaj  they  found  tho  repeated  occurrence  of 
epizootics  in  the  same  areas,  where  apparently  tho  pathogen  \na  naintai:’- 
"d  const-  ntly,  and  these  wore  notliir.j  othar  t!ian  elementary  foci. 

It  cedis  to  us  that  everything  prosented  r.bovo  causes  us  to  draw 
tho  following  practical  conclusions.  On  epidemiological  investigation 
it  is  necessary  to  reckon  with  tho  existence  of  elementary  foci.  Anon# 
tho  problem's  of  the  investigation  tho  finding  of  elementary  foci  should  ■ 
bo  included,  xhe  latter  requires  careful  study  of  tho  territory  and 
tho  accumulation  of  data  about  tho  frequency  »rith  which  tho  pi  a. quo  ml- 
crobe  is  found  in  different  areas,  b’ith  this  aim  in  view  the  obscrvanc  i 
ex'  follow-up  in  tlio  v.’orks  of  groups  is  obligatory  in  tho  investigation 
of  tho  sano  arca3.  The  demonstration  of  elementary  foci  is  easier  node 
at  the  beginning  or  end  of  cpi2ootics  according  to  cases  in  which  the 
nicrobo  is  fovmd  repeatedly  in  tlio  sane  places,  ’a. th  respect  to  it3  3js* 
port  .uco  the  problem  of  finding  elementary  feci  should  be  placed  second 
after  the  primary  problem  of  seeking  out  acute  epizootics,  which  i3  to 
be  made  chiefly  by  means  of  collection  and  bacteriological  investigation 
of  tlio  dead  bodies  of  rodents  found  on  the  surface  of  the  ground  and 
mass  collection  and  investigation  of  ectoparasites  from  tho  rodent  hole!;, 
Tho  accepted  procedure  of  zoological  investigation  does  not  guar-j* 
rnteo  obtaining  tho  necessary  data.  Observations  of  tho  rodent  census 
and  ectoparasite  census  and  making  out  predictions  for  changes  in  it 
should  bo  accomplished  with  consideration  of  the  local  conditions.  Fori 
tho  Aral  region,  for  example,  determination  of  the  percentage  of  colon- j 
ies  populated  by  the  great  sand  rats  and  the  average  number  of  animals 
per  colony  aro  perfectly  adequate.  Such  observations  are  expediently 
r.ado  on  extensive  territories,  not  ju3t  at  permanent  observation  station^ 
("stationers"),  The  lx. t ter  should  be  confronted  with  tasks  of  moro 
thorough  study  of  the  most  important  ecological  problems,  particularly 
mobility  and  contact  between  animals.  An  important  problem  should  be 
l„he  detection,  charting  and  thorough  study  of  colonies  of  the  main  • 
species  of  rodents,  which  requires  prolonged  and  diverse  observation. 

The  methods  of  such  biological  recording  need  to  bo  developed  as  applied 
o  local  conditions. 

Finally,  supplementation  of  the  existing  system  of  prophylactic 
..assures  is  needed,  hod ant  extermination  according  to  tho  principle  of j 
"continuous  clearing"  of  them  from  the  most  important  territory  should 
jbo  accompanied  by  late  obligatory  "clearing"  of  them  in  places  whors 
jplaguo  microbe  cultures  are  isolated  from  rodents  or  parasites.  In  suci 
places  combined  extermination  of  rodents  and  parasites  is  advisable, 
n  ontological  dotachments  and  investigation  nr  pros  thcmseT.vcs  should  bo 
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able  to  proco33  tho  elementary  focu3  fomd.  Such  operations  c;ix  bo  of 
tho  greatest  prophylactic  significance  at  tho  beginning  and  particularly 
at  the  ond  of  tho  epizootic  wave, 

Experience  has  ohovei  tho  practical  possibility  c C  using  such  a 
_3ysten.  Thoro  ia  rca3on  to  believe  that  the  combination  of  «xtonaiv3  oj!o- 
rations  conducted  onoa  or  twice  with  subsequent  focal  treatment  of  the  clem 
entary  foci  can  accelerate  the  liquidation  of  tho  focus  and  increase  itr 
reliability. 
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Study  of  tho  I^izootology  and  Mechanise  of  Focalization  of 
Plague  In  tho  Karakalpakskaya  Region  of  Kyzyl-Xuny 

Nulcua  Plague  Station 

If,  3a,  Shrrapkova,  A.  I,  Dyatlov,  A,  P,  TJLnkina,  U,  Sorshanov 

Introduction 

To  dato  there  havo  been  practically  no  published  materials  on  the 
epizootology  of  plaguo  in  tho  central  portion  of  tho  Central  Asiatic 
plain  natui-ol  focus  of  plaguo. 

In  recent  year3  va  redo  a  study  of  plaguo  epizootics  in  tho  vest- 
gib  portion  of  Kyzyl-Kuny  in  the  territory  of  Karakalpakskaya  A53R  end 
tho  adjacent  portion  of  tho  western  projection  of  Bukharskaya  Oble.at  e.r/ 
in  tho  southorn  portion  of  Xzyl-Ordinslraya  Cblast,  Tho  present  work  is 
devoted  to  an  analysis  of  tho  results  obtained. 

A  plaguo  epizootic  was  determined  in  1924  for  tho  first  lino  in 
tho  western  portion  of  Kyzyl-Kuny,  in  the  environs  of  Ak-Xaaysh,  to  tho 
southeast  of  Turt-Kul*  (Bessonova,  1924;  Grekov,  1924;  Klkanorov  and 
Xnynzovskiy,  1927),  Subsequently,  beginning  with  1943,  on  tho  territory 
vhich  vo  are  describing  it  has  been  possiblo  to  find  plaguo  infection 
under  natural  conditions  almost  evory  year  in  ono  area  or  another. 

The  places  in  vhich  plague-infected  rodents  and  ectoparasites  voro 
found  to  1956  are  shorn  in  Fig  1, 

Lar.dscape-Ifeological  Characterization  of  tho  Territory 

On  tho  territory  of  ;/est  Kyzyl-Kuny  threo  landscape-ecological 
sones  can  bo  distinguished:  northom,  central  and  southern  (Xovdyshov,  ** 
Dyatlov,  Rudenchik,  1957),  (The  torn  "zones"  is  not  sultahlo  for  tho 
various  areas  of  the  western  portion  of  Xyzyl-Xuray,  because  this  entire 
area  of  desert  lies  essentially  within  tho  same  landscape-geographic 
sens  (Editors)),  The  northern  zone  includes  the  region  of  the  dry  Zhan- 
Dar*  riverbed  and  the  Bel*tau  area,  Tho  region  of  tho  Bukan-Koreyskiy 
3and  -.assif ,  located  in  the  northwest  corner  of  Eukharskaya  Oblast  can 
jo  considered  as  being  partly  in  this  zone. 

Characteristic  of  this  zone  is  the  mosaic  nature  of  tho  landscape 
with  tho  combination  of  clayey  and  sandy  desert  components.  Tho  areas 
af  sand  mounds  located  hero  are  frequently  broken  up  by  largo  takyrs,  a : 
l  result  of  vhich  tho  individual  settlements  of  rodents  are  separated  fioa 
one  another.  At  the  sane  tins,  relatively  dense  soils  assure  tho  pro¬ 
longed  maintenance  of  great  sand  rat  colonics,  even  in  the  case  tho  anf- 
aals  die  off  in  them. 

Of  the  rodents  in  this1  area  the  most  nunorous  are  tho  great  sand 
rats,  afaich  find  optimum  conditions  for  existence  here,  as  a  result  of 

theta. hjphest  nonulo.tlon. density  Is  observed  here.  The  census  of 


A  dla^ran  of  the  distribution  of  "epizootic  points"  in  KorafcalpalfsJcaya 
rujjion  of  Xyzyl-Numy  in  1948-1956.  1.  Aral  Sea;  2,  Nukus;  3.  epizootic 
points^  1946-1949}  4.  boundaries  of  zones;  I  Northern  Zone;  II  Central 
Zone;  III  Southern  Zone,  i 


85 


meridional^  irds  /j.'o  riones  meridianr }]  a  a  veil  p.a  that  of  tho  t:  dr.-toed 
souslit£3  ^SpoiTiiopMl  on  si  3  leptodactylvn7  i3  relatively  low;  Caspian  aouj-  . 
lifcs  ^Citcllu3  fulvup/  are  encountered  from  tine  to  time,  I' -to  fiv'-Lja , 
jerboas  are  predominant  hero  among  tho  jerboas. 

The  central  zone  i3  ciiaractor.’eod  by  jard  movds,  alb'rnnt- 

with  arca3  of  broken  terrain  and  residual  outcrop:;  sub:  :crg'd  in  tho  oon«. 
Tho  sands  hero  are  not  so  fiinly  30 1  as  in  tho  northern  zone,  Tho  vege., 
tation  consists  basically  of  pcancophytcs.  Tho  cole  .y  density  of  tho 
great  cand  rat3  /Hhcnbomyc  opinus  Licht./  ij  loos  hero  tlvm  in  tho 
northern  zone.  In  connection  with  tho  scattering  of  the  r,nud3  the  sand 
rat  colonies  are  rapidly  filled  in,  end  tho  cand  rats  have  to  jeako  then 
again  frequently,  iMeh  gives  rise  to  a  r -auction  in  tho  ir.nbcr  of  flea: 


iu  tho  holes.  In  contrast  to  tho  northern  zone,  the  send  arras  hero  aro 


tion  with  the  relative  continuity  of  sottlenents  of  great  cand  rats  horn 
contact  between  tho  animals  from  differ •* at  colonies  is  accomplished  mor'i 
readily,  Tho  census  of  meridional  Jird.-V  with  the  exception  of  the 
fringes  of  3ands  bounding  the  river  valley  of  tho  Auu-Dar*  River,  is  loy 

The  southern  zona  is  represented  by  a  typical  candy  desort,  with 
a  large  quantity  of  partly  shifting  sands.  The  census  of  great  sand  rays 
in  this  zone’  is  relatively  low.  The  censuses  of  meridional  and  crested 
jirds,  in  contrast  to  aihat  is  observed  in  tho  northern  end  central  zone: 
is  relatively  high  hero,  and  these  animals  are  the  basic  species  here. 

Of  the  jerboas  the  three-toed  jerboas  predominate,  and  there  i3  almost 
a  cciplete  absence  of  five-toed  jerboas. 

Species  Composition  and  Distribution  of  Hoa3 

In  all,  on  the  territory  of  Kara-Xalpalrskaya  ASGR  46  specios  of 
fleas  and  two  subspecies  belonging  to  20  genera  and  five  farlies  have 
been  found  ( Romano vskiy,  Kurepina,  Oleynik  ,  Trifonova,  1957),  Tho  mos-i 
numerous  species  and  forms  are  the  following  genera:  zenopsylla  (seven 
species),  Ceratophyllu3  (seven  forms),  Mosopsylla  (fivo  species),  and 
Coptopsylla  (four  species). 

The  representatives  of  the  genus  Xenopsylla  are  tho  mass  species 
of  great  sand  rat  fleas.  In  the  northern  zone  (in  tho  area  of  tho  dry 
bed  of  the  2tmn_T-»r>  River)  the  main  species  of  flea3  is  the  X,  gcrbill:. 
while  on  the  rest  of  the  territory  of  this  zone  the  main  species  are  X, 
hirtipes  and  X,  gorbilli.  These  species  of  fleas  ore  encountered  on  th<  1 
great  sand  rat  and  in  its  holes  the  year  around.  Thereby,  in  tho  spring 
months  a  regular  increase  in  their  specific  (relativo  (that  i3,  with  re-, 
spect  to  fleas  of  all  genera))  census  occurs, whiloin  July  errf  August  theso 
species  boqoao  the  only  flea  representatives.  Beginning  with  September 
thoir  relative  census  begins  to  decline,  which  is  associated  with  tho 


igain  begins  to  increase. 

Thus ,  in  1954  in  I-hy  Xsr.opcylla  flea 3  counted  to  75*0  percent  oil 


£9,0  percent;  December,  12  percent.  In  tho  nututn-uiutcr  season  fleas  uf 
tho  genera  of  Cerutoplvyllus  and  Copfcopsylla  appear  en  nnsso.  However, 
durir.g  tho  years  of  activo  epizootics  r.rd  during  tho  autumn  p  -.vied  a  com¬ 
paratively  Iilgh  percentage  of  fleas  of  tho  genus  Xcnopuylla  la  ebsorveq 
o nj  tho  ectoparasites, 

Tho  constant  procence  of  X,  hirt.i.pos  fleas  on  tho  groat  c-r.d  rat 
is  explained  by  tho  fact  that  they  multiply  twice  a  year:  in  tho  spring 
summer  end  in  tho  autumn  seasons  (Kurepina,  Xus’ rain,  Corzhanov,  ChoredaJ 
|1957),  "  1 

Tho  lumber  of  flea  species  on  tho  great  sand  rat  and  in  its  holer 
in  the  spring  is  greater  than  in  the  autuen,  which  raay  bo  explained  by  , 
the  increased  seasonal  activity  of  sand  rata,  and  in  connection  with  thi 
an  increase  in  tho  exchange  of  ectoparasites,  j 

Description  of  Plague  Dpizootics 

northern  zone,  Tho  prc-cnco  of  plague-infected  rodents  and  thoiij 
[fleas  was  found  for  tho  first  tine  in  this  seno  in  tho  spring-curamor  of 
[1951  in  tlio  area  of  tho  dry  bed  of  tho  Zhan-rar*  Diver.  In  all,  in  195]] 
tho  plague  epizootic  was  recorded  in  three  out  of  coven  investigated 
"points"  end  was  of  an  acute  naturo.  In  all,  31  plaguo  rdcrobo  culturo 
vero  isolated  including  10  culturos  frora  great  sand  rats  which  vero 
[found  dead;  11  from  great  sand  rat3  caught  alivo;  ono  from  a  dead  racrid:j 
onal  jird;  ono  frora  a  dead  hare;  and  eighu  frea  great  sand  rat  fleas. 

There  is  reason  to  bslievo  that  the  plaguo  epizootic  hero  lasted 
until  1951*  Tho  pronounced  dissociation  of  tho  plaguo  colonics  in  cul- 
es,  tho  d*lay  of  glycerin  fermentation  in  a  largo  number  of  tho 
strains  isolated  and  reduced  virulence  in  them  can  constitute  confirma¬ 
tion  of  this. 

In  1952,  tho  presence  of  a  plague  epizootic  in  tho  Zhan-Dar*  regie} 
’.as  deter,  lined  in  si::  places,  whereby  24  cultures  wore  isolated  (20  fvcj; 
great  sand  rats;  ono, frora  a  racridional  jird;  one,  frera  a  hare;  and  two 
[frora  fleas).  In  tho  spring,  the  epizootic  was  of  an  acuto  naturo,  while} 
in  tho  autimn  only  two  cultures  vero  isolated  (ono  frora  a  great  cand  ra 
and  ono  from  a  aoridional  jird).  Of  six  epizootic  "points",  only  ono  vn 
[a  "point"  in  tho  1951  epizootic. 

In  1953,  13  epizootic  "points"  were  recorded,  end  34  plaguo  aicrej 
;ulturc3  wero  isolated  (23  cultures  frora  great  cand  rats  and  six,  frora  j 
their  fleas).  The  epizootic  occurred  in  an  acuto  form  during  tho  sprin, 
summer  and  autuan  seasons. 

In  1954,  on  this  territory,  cultures  of  tho  plaguo  pathogen  could 
jba  isolated  only  during  the  period  of  tho  spring-summer  investigation.  | 
UA-flU,.  at  seven  epizootic  "points"  33  culturos  wero  isolated  (15  from 
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great  sand  rats;  17,  from  fleas  taken  fron  great  send  rat  holes;  and  one, 
Croa  fleas  coated  off  great  sand  rats).  Tho  epizootic  was  of  au  acuta 

cat ure  and  tho  Infection  rate  of  rodents  for  various  "point a”  varied  fro  1 
3.3  to  3.9  percent.  Doginning  with  tho  autumn  of  1954  it  was  impossible 
to  find  plague  in  the  Zha»-Dar*  region.  'Hie  cessation  of  tho  epizootic 
nay  have  been  duo  to  ’.fork  on  tho  extermination  of  great  sand  rata.  Be¬ 
ginning  with  1951.  tliat  is,  beginning  xtith  tho  tins  of  detection  of  tho 
epizootic,  through  1956  inclusive,  great  send  rata  v-ro  extcwsinatcl  ov. ry 
year  in  tho  places  in  which  epizootics  woro  dctcctc-i.  In  all,  during  t!  is 
poriod  on  area  totalling  310,600  hectares  v.’.s  treated.  ) 

In  tho  region  cf  tho  day  bed  of  the  2hr.-v.Ear1  fiver  a  plaguo  cpi-J 
a  o otic  in  rodents  lasted  for  fow  years—: fron  1951  through  1954.  In  thip 
tine  25  epizootic  "points"  vero  demonstrated  here,  and  122  cultures  of  tho 
plague  microbe  wore  isolated;  of  the so,  84  cultures  wore  obtained  fron 
great  sand  rats;  two,  fron  noridional  jirds;  two,  freu  hares;  and  34,  fipn 
fleas  taken  fron  the  holes  end  tho  for  of  tho  great  send  rat3. 

In  our  opinion,  tho  separation  of  tho  candy  areas  contributes  to 
the  prolonged  maintenance  of  plague  infection  in  this  region,  Fpizootlc  3 
appeared  and  were  recorded  hero  simultaneously  on  relatively  snail  area: 
and  did  not  take  on  a  diffuse  character.  Podents  aick  with  plaguo  and 
infected  fleas  wore  most  often  detected  on  tho  sweep  of  sand  massifs,  at 
junction  places  of  sand  hills  end  takyrs.  It  should  bo  noted  that  in  tl  o 
majority  of  the  epizootic  points  tho  existence  of  tho  plague  infection 
could  bo  determined  only  fox*  one  season.  Twice  at  various  tins  interval  a 
the  cpizootio  wa3  observed  only  in  individual  "points"-  (Clmcan-TCaZgan, 
Baychuvak,  Nagay-Shagay). 

On  the  remaining  territory  of  the  northern  zone  tho  epizootic  va: 
recordod  from  1951  through  1956  inclusive.  In  1951  one  culture  of  plagx  e 
microbe  vas  obtained  in  the  region  of  the  Bukan-IIereyekiy  massif  from 
fleas  combed  off  great  sand  rats.  In  the  spring  of  1952  at  this  poirt 
great  sand  rats  were  exterminated  over  an  area  of  5,U0  hectares. 

In  the  spring  of  1954  the  epizootic  in  this  region  was  repeated, 
but  the  cultures  were  isolated  from  territory  located  directly  on  tho 
boundary  of  the  area  treated. 

In  the  spring  of  1955  tho  epizootic  vao  recorded  for  the  first 
time  in  tho  western  portion  of  the  Deiltau  area,  in  the  region  of  Agui-at 
well.  At  the  time  of  the  autumn  investigation  of  this  region  no  epizoo  ic 
could  be  found. 

In  the  spring  of  1956  hero  an  epizootic  was  demonstrated  at  four 
"points",  in  which  47  cultures  of  the  plaguo  pathogen  were  isolated. 
Thereby,  23  cultures  were  obtained  from  great  sand  rats,  23  fa  on  flea3, 
and  one  from  ticks  collected  from  the  hole 3  of  great  sand  rats;  tho 
speeios  categories  of  the  ticks  remained  undetermined.  Asido  fron  the 
47  cultures  named,  two  cultures  wore  isolated  fron  great  sand  rats 
caught  in  the  central  part  of  the  Bel*tau  area  (Tanbay  well). 

In  the  auturo  of  1954  and  tho  spring  of  1955  tho  opisooti.5 
occurred  in  the  region  of  the  Don-Kazgan  noil  (95  kilometers  to  the 
nrmt-h  nf  +.Wa  fihahanaKazgan  voViV _ Fi-m  1052  through  1954  tho  enizootic 
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occurred  in  other  arena  of  tho  northern  zone  (Saksaul*naya  Dacha,  Buzgul 
lisgoualr  and  others).  In  all  horo  21  epizootic  "points11  were  detected 
in  till 3  period,  oad  SO  cultures  of  tho  plaguo  nicro’oo  voro  isolated;  of 
theso  50  cul turC3  voro  isolated  from  great  send  rat3;  six,  from ,  woridiomj 
jirda;  two,  from  Lichtcnctoin  jorboa3  /^*c<jodipu3  liehtcisteip/j  two, 
jfrom  ticks;  SO,  from  great  sand  rat  flca3;  ono,  from  fleas  conbod  off 
the  mottled  polocat  (Vorraela  poreguema).  At  eight  "points"  tho  epizooti 
■’.is  repeated  in  tho  years  which  followed  (Chnbon-Xasgan,  Buken,  Buzgul, 
3usgannk,  I.bgay-Shagay,  Don-Kazgan,  Agurmo,  Uum). 

In  tlio  autumn  of  1906  in  tho  entiro  northern  zone,  despite  care- 
jful  investigation,  no  plaguo  nlcrobo  cultures  voro  isolated. 

Central  zone.  For  tho  first  tine  in  this  area  a  plaguo  epizootic] 
v.is  found  in  Bcccnbor  1943,  although  there  is  reason  to  bolievo  that  it 
occurred  horo  in  1947.  In  1943  tho  opisootic  vas  acuto  and  included  a 
considerable  area — r:oro  than  a  million  hcataros.  Fron  December  1948 

voro  detected  and  97  plaguo  mic4 


through  July  1949,21  epizootic  "points"  u 
robo  cultures  voro  isolated  (SO  fron  gre. 


great  3and  rats;  two  fron  meridicj 
ivxL  jirds;  threo  fron  thin-toed  souslika*  tvo  fron  vcasols;  tea  fron 
flora). 

Beginning  with  tho  outran  of  1949,  despite  careful  investigation] 
of  this  territory,  no  plaguo  infection  could  bo  found  in  nature  until 
11954. 

In  tho  spring  of  1954  tho  presence  of  plaguo  va.3  established  at 
ono  "point"  (Uchtagan  mound),  vhoroby  cao  culture  os  isolated  froa  a  , 
jgreat  sand  rat. 

In  1955  an  acuto  epizootic  occurred  in  tho  southern  part  of  this, 
area  to  tho  north  of  tho  Sul tan-Uiz daga  range.  In  ell,  oight  epizootic' 
"points"  wore  found  here,  and  118  plogue  microbe  culturos  vers  isolated! 
of  these,  33  culturos  vore  from  great  sand  rat3;  ono,  from  tho  meridional 
jird;  13,  from  fleas  taken  from  tho  fur  of  the  jirds;  65,  from  fleas 
aught  in  -tho  hol03  of  the  jirds;  and  ono,  from  a  nymph  of  the  Hyalomma  | 
tick  combed  off  the  fur  of  a  great  sand  rat. 

It  should  be  noted  that  the  large  number  of  cultures  obtained  frdn 

Elea 3  in  1955  i3  explained  by  the  examination  method.  In  a  fixed  area, 
ocatcd  20  kilometers  to  the  south  of  Taras  a  veil,  in  a  numbor  of  caso3 
11  tho  fleas  collected  at  the  entrances  to  Iho  holes  were  investigated 
‘individually.  As  a  result  of  individual  examination  53  cultures  were 
isolated,  and  by  means  cf  group  cultures  only  20  cultures  vere  isolated, 
shall  dvoll  in  detail  on  this  problem  below  in  tho  analysis  of  factors 
in  the  natural  focalization  of  plaguo  in  Xyzyl-Kumy. 

Cf  tho  total  number  of  78  culturos  isolated  from  fleas  73  vere 
obtained  from  flea3  tho  species  classifications  of  which  wore  accurate^ 
determined.  It  was  found  that  the  largest  number  of  cultures  wore  givc^ 
jby  fleas  of  the  genu3  Xenopsylla;  52  cultures  voro  isolated  froa  X. 
hirtipos;  20  cultures  from  £  gerbilli;  and  only  ono  culture,  from 
[Cevatophyilu3  torsus. 

In  tho  autuaa  of  1954  an  acuto  epizootic  was  detected  to  the 
aoi’tlwjJr-Ao-ag^iCala-foytpac  j^-whoEO-throe-cpiscotic-rpoi  nts."-vara.natAbTi  { 
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l idled  and  11  cultures  woro  isolated  (nine  from  great  send  rata  and  two 
Cron  fleas). 

In  19 56  on  the  territory  of  the  "cr..  \  c.lir;  described  a  plague  eel  - 
* ootic  occurred  at  four  "posits"}  13  cull-  .•  •  *..o.*o  isolated*  of  thoao 
idu'oa  wore  from  greet  corul  vats;  tea,  fr c  1  j.1  ::j.  :  a  acute  course  of  the 

epizootic  tnw  noted  in  only  emu  "point"  (furrchi-  9v.s,;xn)>  from  which  nine 
culture 3  of  the  plague  pathogen  rave  isolated  (one  from  the  event  send 
rat  and  eight  from  fleas  collected  at  the  cut rare on  to -.he  holes).  In  the 
rcnaiiiing  "points"  (Vycota  131,  t!.c  Enlykbay  natuv.’l  coimciory,  end  I-oe- 
•hiduk)  isolated  cultures  vero  obtained# 

Tho  Balykbay  natural  boundary  vna  one  of  tho  ever s  on  which  the 
;IuI<U3  plague  station  juado  zcologie  1  ar.d  parasitological  investigatienb 
it  a  fixed  point  there.  The  material  for  the  investigation  was  ta!reii  j 
Crcaa  this  fixed  point  every  month  during  1955  end  1 953;  •h.ovtvcr,  it  vap 
■jossiblo  to  isolate  only  one  culture  from  fleas  conned  off  a  great  send 
rat  in  !*y  1956, 

In  the  autumn  of  1956  no  epizootic  ’..ns  detected  on  tho  torritory 
af  'the  Zeno  being  dcso ribod.  It  chould  bo  noted  that  in  tho  southern 
part  of  this  zono  in  1955  and  1956  extermination  of  great  sand  rat3  was 
conducted  over  a  toted,  area  of  367,CC0  hectares. 

In  oil,  in  tho  central  a one  during  cho  entire  poried  of  investiga¬ 
tion  of  it-.— from  1943  through  1956- -3 5  epizootic  "points"  were  recorded 
and  240  pi  ague  microbe  cultures  wore  isolated,  including  cultures  from 
great  sand  rats,  131;  from  meridional  jirds,  3;  from  thin-toed  sousliks. 

3;  from  weasels,  2j  from  fleas,  ICO}  and  from  Kyalcmma  ticks  (nymphs) 
seabed  off  great  sand  rats,  1,  The  epizootic  was  repeated  at  eight  * 
"points"  (Kuraly.  El 1  ken-Kara-Sor ,  Sadyk-Tyifce,  Eayniki,  Vysota  131, 
Tushchi-Buzgan,  Uchtagon  and  20  k  lionet  or  s  to  the  south  of  Taraza  vo.ll). 
Southern  zono.  After  the  epizootic  in  1924  in  the  environs  of 
.’dc-Kayysh  of  Turiukul*skiy  Rayon  a  new  epizootic  was  recorded  here  only 
in  tho  spring  of  1949  at  one  "point"  (Yaron-Kochka),  where  nino  culture: 
cf  the  plague  microbe  vero  isolated  (four  from  great  sar.d  rats}  three, 
from  yellow  sousliks}  and  tvo,  from  fleas). 

From  1949  through  1952  tho  epizootic  was  not  demonstrated  anyvheio 
in  the  southern  zone.  In  the  spring  of  1953  with  tho  aid  of  a  biologies  1 
tost  a  single  plague  culturo  was  isolated  from  meridional  jirds  caught 
in  tho  region  of  Kcchekla  village.  In  tho  spring  of  1954  on  now  areas  cf 
this  zono  throe  epizootic  "points"  were  found,  from  tho  torritory  of 
which  nino  cultures  of  the  plague  nicrobo  were  isolated  (fivo  from  grcai 
sand  rats  and  four  from  fleas). 

In  1955  only  two  epizootic  "points"  wsro  detected,  and  six  cul¬ 
tures  wore  isolated  (four  from  great  sand  rats  and  two  from  fleas), 

[  In  all,  from  1949  through  1955  on  tho  territory  of  the  southern 

zone  coven  epizootic  "points"  were  recorded  and  25  cultures  of  the 
pluguo  pathogen  were  isolated,  of  which  13  were  obtained  from  great  cane 
rats,  three  from  yellow  sousliks,  eight  from  fleas,  and  one  from  the 
meridional  jird.  ' 

. .  Th nr fif nr n .  from JLQZ.Q_ through  JCJ&  Inclusive  in  western  TCvzvl-ftrr ' 
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plague  epizootics  .-.jong  great  sand  rats  vero  repeated  every  year  (aside 
from  1950),  but  they  occurred  on  various  areas  at  cliff crant  tii!iC3  and 
with  different  intensity.  Thu3,  for  example,  in  the  northern  zone  tho 
epizootic  vas  recorded  every  year  Cron  1951  through  195*6,  ard  in  tho  na,  - 
cilty  of  cazas  vas  of  an  acuto  character  (44  epizootic  "points"  vox*o  re 

e- 

]7 

seven  epizootic  "points"  vero  found  and  25  cultures  isolated. 

Sarirg  tho  entire  period  being  described  over  tho  entire  territory 
of  vs  stem  h-zyl-Xitzy,  26  epizootic  "points"  voro  recorded,  end  533  1 

pl-.gue  ricrobo  cultures  wore  isolated;  thereby,  327  cultures  voro  isolated 
fre.n  gr-'1- 


t  send  rr.ts;  one,  from  meridional  jirdcj  three,  from  thin-teed 
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of  the  great  sand  rats, and  ono  iron  fleas  combed  off  tho  mottled  polecat 
The  epizootic  vas  repeated  at  16  "points"  in  tho  years  which  followed. 

'fho  majority  of  tho  fleas  vas  investigated  without  determining' 
their  rpocics  classification,  but  in  those  eases  vhcro  tho  fleas  voro  d-J’~ 
teivdnsd  to  tho  species  level  tho  plague  microbes  vora  isolated  mainly 
fren  Xenopsylla  hirtipe3  (59  cultures),  X.  gorbilli  (28  cultures).  In 
addition  tp-thi3,  three  ciutures  voro  obtained  from  Ceratopliylluo  torsurj.. 
Among  tho  other  species  of  fleas  none  voro  found  to  bo  infected  with 
plaguo. 

Tho  Mechanism  of  Natural  Focalizatiou  in  Wb3tora  Xyzyl-Kuny 

Proceeding  vitk  tho  analysis  of  mechanisms  of  natural  focalizatiin 
of  plague  in  vest  ora  Xyzyl-Xuay  vo  should  first  of  all  dvcll  on  tho  date, 
obtained  in  tho  established  area  mentioned  above,  which  vas  located  on 
the  territory  of  the  central  zone,  20  kilometer 3  to  tho  south  of  Tarnza 
veil.  The  area  vac  divided  into  squares  measuring  about  ICO  hectares  on 
the  cvcrago,  The  diagram  of  the  arrangement  of  tho  squares  is  shorn  in 
Fig.  2. 

Tho  first  six  cultures  vero  isolated  on  this  area  in  May  1955;  0: 1 
three  cultures  voro  obtained  from  great  sand  rats;  one,  from  a 
-meridional  jird;  and  two,  from  fleas  collected  at  tho  entrances  to  tho 
jholes. 

■  From  June  to  Doc  arbor  1955  on  this  fixed  area  avory  month  various 

jells  vero  investigated,  on  lidch  all  the  existing  colonics  and  tho  dc- 
jreo  to  will  eh  they  vsre  inhabited  vore  taken  into  consideration,  all  thu 
animals  living  in  the  colonies  vero  caught,  and  tho  maxima  number  of 
ectoparasito3  were  collected  in  tho  entrances  to  the  holes  of  the  colon- • 
ics.£tho>  torn  "fixed  aroa"  denotes  area  serviced  by  a  plague  ct<;tioi]7, 
SquaroHo.  1  ^dth  fen  aroa  of  100  hect&ros  van  investigated  in  July, 
In  all,  116  colonies  vero  demonstrated;  of  those  79.2  pur  rent  i/ore  ii>- 
'y^sUSls.  3). 
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Fig  2 


Diagram  of  Distribution  b£  Squares  (with  on  Area  of  about  ICO  Hectares 
each)  in  tho  Fixed  Area  in  the  Vicinity  of  Tarawa  Wall  (Central  Zone). 
Colonic 3  Ho  231  Oqua-cNo  2),  66  and  SO  (sgswoNo  1)  wore  uninhabited. 

1.  colonics  in  which  plogua  microbe  cultures  were  obtained;  2.  fro  a  cant 
ratS;  3.  from  fleas;  4.  from  sand,  rats  eel  fleas;  5*  December;  6.  November; 
7.  October;  8.  August;  9*  July;  10.  Sept caber. 


The  population  density  of  tho  great  sand  rut3  in  this  square  was 
Low,  amounting  to  1.9  aninob  per  hectare;  tho  density  of  the  meridional 
jirds  reached  8-10  animals  per  hectare.  In  this  square  three  places 
wero  detected  whore  infected  rodents  vero  found  among  tho  rodents  and 
fleas  living  in  these  places. 

In  tho  northeastern  part  of  the  squaro  plague-infected  great  sane 
rata  and  their  floas  vere  found  in  four  colonies,  Colony  No.  64  can  bo 
considered  the  center  of  thi3  epizootic  spot.  On  examination  of 

thi3  colony  on  13  July,  four  great  sand  rats  vero  caught,  tvo  of  liiich 
vere  found  to  be  infected  with  ploguo  end  vith  bactoricnia,  Of  three 
Xenopsylla  gerbilli  fleas  combed  from  the  fur  of  these  sand  rata  a  plagie 
culture  vas  also  obtained.  From  the  entrances  to  the  holos  of  colony 
[To.  64,  63  fleas  were  collected  and  subjected  to  individual  examination 
(39  X,  hirtipe3  and  24  X.  gerbilli),  from  which  35  cultures  of  tho 
alague  microbe  were  isolated  (24  from  X.  hirtipo3  end  11  from  X.  gerbil]  i\ 
At  the  tine  of  a  sooond  examination  of  this  colony  eight  days  later  (21 
July)  75  fleas  were  collected  and  examined  individually;  from  thoso  one 
specimen  of  X,  gerbilli  gave  a  plague  microbo  culture. 

In  the  vicinity  of  colony  Ho  64,  threo  other  infected  colonies 
were  found— Nos  68,  69  and  94*  From  colony  No  68  a  plaguo  microbe  cul- 
turo  was  isolated  from  X.  hirtipos  fleas  which  hod  been  combed  from  a 
single  great  mole  rat;  fleas  from  tho  holes  were  not  investigated,  Fror 
thn.. entrances.- to  iha  holes  of-colony  No  -6$.  -35-flca s-raua  colXar.t.mi; — 
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jDiagraa  of  Distribution  of  Groat  Sand  Rat  Colonies  (froa  the  Example  of 
[Square  So  l).  Tho  numbers  are  placed  next  to  the  colonies  from  which 
cultures  of  tho  plaguo  microbe  vere  obtained  (compare  vith  Fig  2).  Tho 
black  circles  aro  inhabitable  colonies;  the  clear  circles,  uninhabitable} 
fl.  iidnbi table  colonics;  2,  uninhabitable  r.oloaios. 


ih is  included  32  X.  hirtipes  end  three  X.  gorbilli;  froa  tho  latter  one 
culture  ’..as  isolated.  Froa  colony  No  94,  four  great  sand  rats  woro 
caught;  on  culture  of  tho  organs  of  one  of  then  a  growth  of  plague  color} 
lies  vas  obtained.  On  investigation  of  floa3  collected  at  tho  entrances 
to  tho  holes  tho  results  vero  negative. 

In  the  central  part  of  the  square  in  three  adjacent  colonies,  No^ 
166,  24  and  80,  the  presence  of  plague  infection  was  found  only  in  tho 
[flea 3,  From  colonies  No  24  and  No  66  tho  plague  nicroba  culture  vas 
[obtained  froa  X,  hirtipes  fleas  coabod  froa  the  great  nolo  rats.  Invest:* 
ation  of  tho  cole  rats  theaselves  and  of  the  fleas  froa  the  holes  gave 
ja  negative  result.  In  colony  No  80  there  were  no  rodents;  at  tho  entrari 
jcco  to  the  colony,  19  X.  hirtipes  fleas  vere  collected;  group  culture  oj} 
:  ~~  r  gaver  oId^y-o^c-piagtle•~n■Cl^^.b■o^  culture; - - - - — - - 1 
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'  in  tho  northwest  corner  ox’  tho  square,  i'ivo  colonics  wore  dcron-  . 
otratedvlth  plague-infected  rodents  and  throo  colcnica  with  infected 
fleas.  Colonies  Ho  115  and  107  nay  bo  token  as  tho  ccntor  of  this  ep  1- 
sootio  spot. 

Tho  investigation  of  two  great  cand  rats  caught  from  colony  Ho 
115  on  15  July  gavo  a  negative  result,  Howovor,  on  individual  investigr- 
tion  of  126  fleas  (65  X,  hirtipos  and  61  X,  gorbilli)  collected  at  tho 
entrances  to  this  colony  on  21  July,  16  plaguo  microbo  cxilturcs  wero  iscj- 
lated  (11  from  X,  hirtipos  and  5  from  X.  gorbilli).  A  second  oxaminaticA 
of  tho  fleas  collected  from  tlio  holes  of  this  colony  in  August,  November 
ard  Coccabor  gave  a  nogativo  result,  Tho  finding  of  a  nu.aificd  great 
car.d  rat  cadavor  during  the  process  of  digging  up  colony  Ho  115  on  25 
DeccGibar  is  interesting.  At  tho  same  timo,  227  fleas  were  collected 
•’rnong  >Mch  thore  ware  157  Paradoxopoylla  torotifrons,  11  Xenopsylla 
hirtipos,  24  X,  gorbilli,  20  Coratophyllus  tarsus  and  15  fleas  of  othor 
spccios.  Invo3tigation  of  those  fleas  gave  a  nogativo  result. 

From  colony  Ho  107,  two  great  sand  rat 3  woro  caught  on  15  July  ir 
iMch  no  plaguo  was  found.  However,  one  X.  hirtipos  flea  tas  conbed  fren 
these  great  pond  rats  which  on  culture  gave  a  growth  of  plague  colonics. 

At  the  entrances  to  the  holes  of  colony  Ho  107,  41  floas  woro  collected 
(31  X.  hirtipos  and  10  X.  gorbilli)  on  individual  examination  of  which 
six  plaguo  microbe  cultures  wore  Isolated  (five  from  X,  hirtipes  and  one 
from  X.  gorbilli).  Investigation  of  tho  flea3  collected  a  second  time 
on  18  August  gavo  a  negative  result. 

To  tho  northwest  of  colony  Ho  107  and  115  ware  colonies  Hos  114, 
HO,  113*  end  116.  From  these  colonies  tea  great  sand  rats  were  caught 
unoag  which  five  wore  found  to  bo  infected  with  plague  (in  colonies  Nos 
LIO,  113  and  11 6,  one  sand  rat  each,  and  in  colony  Ho  114,  two  sand  rato)* 
la  abomination  of  th«  fleaS  ooabed  from  tho  sand  rats  nono  wa3  found  in¬ 
fected  with  plague. 

Aside  from  this,  one  plague  microbe  culture  was  isolated  from  a 
jreat  sand  rat  caught  in  colony  Ho  53  which  was  located  to  the  northeast 
jf  colony  Hcal07  and  115*  Among  tho  fleas  from  colony  Ho  53  none  was 
found  to  have  plague.  Finally,  another  culture  was  obtained  from  this 
epizootic  spot  in  20  fleas  combed  from  two  great  sand  rats  taken  from 
colony  Ho  88. 

Tho  faot  attracts  attention  that  the  great  send  rat  colonies  which 
jad  died  out  in  this  square  ware  located  in  the  northern  area  between 
the  northwest  and  northeast  epizootic  spots.  The  living  colonies  were 
Located  to  the  southwest  and  southeast,  where  none  was  found  infected 
(see  Fig  3)* 

Square  Ho  2,  120  hectares  in  area,  was  investigated  from  17  through 
23  August,  One  hundred  five  colonies  were  investigated;  of  these,  65.2 
jcrccnt  wore  inhabited.  The  density  of  great  sand  rats  amounted  to  1.3 
mimals  per  hectare.  In  this  square  two  epizootic  spots  were  isolated: 

Ln  the  southwest  and  east  of  the  square, 

la  the  southwest  of  the  square  plague-infected  rodents  and  fleas 
jere  found  in  three  colonies.  From  colony  No  201,  six  great  sand  rats 


•>d 

<o 


voro  c'uTght;’ faxa  ono  of  those  a  jjlaguo  microbe  culture  was  isolated. 

Cno  culturo,  in  addition,  wa  isolated  from  36  X,  hirbipos  fleas  collec¬ 
ted  iron  tho  entrances  to  thi3  colony.  In  colonics  Nos  193  and  ''.02,  lo¬ 
cate.!  to  tho  southwest  of  colony  No  201,  si::  great  send  rata  ware  oleo 
caught,  md  of  there  ono  was  infected  with  plaguo,  Investigation  of  tin 
fleas  ga.vo  a  negative  result.  Froa  colony  l.To  205,  fivo  great  send  rata 
woro  caught  cno  of  '.hi eh  gave  a  culture  of  the  plague  nicrobo,  Among  ti  o 
fleas  from  tlds  colony  none  had  plaguo. 

In  the  eastern  port  of  tills  square,  tvo  colon! 03  waro  detected 
(Nos  121  .'aid  119)  with*  infected  rodents.  No  plaguo  microbes  wero  cbtair  ed 
froa  tho  fleas. 

Almost  nil  of  tho  ccrtinet  colonies  in  this  square  were  concentra¬ 
ted  in  tho  south'.: sat  corner,  that  is  cl-jso  to  the  area  in  vliich  tho  in¬ 
fected  colonies  vers  located. 

Square  No  3,  99  hectares  in  are-a,  ’.:as  investigated  froa  20  through 
30  Septcfcor.  Cn  this  square  there  voro  99  colonics,  and  of  these  57.3 
percent  voro  inhabited.  No  plague-infected  great  sand  rat3  or  fleas  we; o 
found  in  this  period.  In  thi3  squaro  thcro  was  also  a  focal  arrangement 
of  uninhabited  colonies,  chiefly  in  tho  center. 

Souaro  No  4,  120  hectares  in  area,  v:as  investigated  from  20 
through  30  October.  One  hundred  and  thiriy-threo  great  sand  rat  colonic  s 
wore  counted;  of  these,  54  percent  were  inhabited.  In  t-hi3  squaro  a 
sirtglo  cots 00 tic  "point"  vac  found — colony  No  549.  Among  three  great 
sand  rats  caught  in  it,  ono  vas  found  infected  with  plaguo.  The  infected 
sand  rat  did  not  lava  any  visible  pathological  chengos  in  the  intomal 
organs:  on  culturo  of  tho  spleen  and  liver  isolated  colonies  grew  out. 

Mo  plague-infected  ectoparasites  wore  found. 

Square  No  5,  99  hectares  in  area,  was  investigated  froa  20  throur’n 
30  Noveriber.  Cn  it  131  colonies  were  found  including  43.1  percent  uhicl 
voro  inhabited.  A  cinglo  plague  ricrobo  culturo  ta?.3  isolated  by  means  cf 
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-taining  phage  antiserum  gavo  no  growth  of  tho  plaguo  colony;  the  test 
rodent  died  on  the  11th  day.  Investigation  of  the  ectoparasites  gave  a 
[negative  result. 

Square  No  6,  ICO  hectares  in  area,  m3  investigated  in  December. 

Cn  it  there  wore  93  colonics;  of  these.  20  percent  voro  inhabited.  The 
plague-infected  redents  and  ectoparasites  wero  not  found. 

On  the  -  asis  of  data  obtained  through  tho  investigation  of  a  fisc  I 
area,  a  narked  reduction  could  bo  noted  in  the  number  of  inhabited 
colonies  in  the  autumn -winter  season.  Simultaneously  with  tiii3  a  gradual 
reduction  in  the  infective  nature  of  the  area  va3  observed  also,  specifi¬ 
cally  in  the  percentage  of  infected  colonics  (in  July  there  were  12  per-  ■ 
cent  of  then;  in  August,  5*6  percent;  September,  0  percent;  October,  0.7 
percent;  November,  1,1  percent;  December,  0  percent)  and  in  the  percent' go 
bf  infected  rodents  (in  July,  4.5  porcont;  August,  2.3  percent;  September, 
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cent).  infected  great  saiuTrats  ’  tlioro  vas'  a '  i^uvlctTT  tIoi“ 

In  tho  incidence  of  caso3  of  acuto  plaguo,  with  the  presence  of  bacloiv. 
icaia.  Tima,  in  July  bacteriemia  was  noted  in  six  out  of  nine  infected 
great  sand  rats;  in  August,  two  out  of  five  great  sand  rats  bad  bactcr- 
icnia;  in  tho  autumn  ncntlis  thoro  na  no  bactcii  evda  in  tho  .Infected 
groat  sand  rats.  Simultaneously  with  thi$  a  reduction  in  tho  number  of 
infected  fleas  was  observed,  For  example,  in  July  on  group  ovuv.V'atlori 
of  3,657  fleas,  seven  plaguo  cultures  vero  isolated:  from  individually 


individual  examination  of  572  fleas  none  mn  found  infected  wi ih  plaguo; 
finally,  from  September  tlirough  December  (end  of  tho  investigation)  not 
a  single  infected  flea  ’.ns  found  in  the  examination  of  740  fleas, 

Reduction  in  tho  intensity  of  the  epizootic  in  the  autv-n -Vinter 
should  bo  explained,  vs  believe,  by  the  reduction  in  tho  activity  of 
great  sand  rat3  and  reduction  in  their  colony  density,  as  vail  as  by  the] 
reduction  of  the  number  of  fleas  of  tho  genus  Xcnopsylla,  which  aro  tho 
sain  vectors  of  plague  on  tho  territory  being  described.  In  tho  autvva 
uLa ter  season  opocio3  of  fleas  appear  which  play  a  vary  small  part  in 
plague  cpizootology. 

Tho  infected  colonies  worn  arranged  on  tholLxd  area  in  individual] 
grotp3  (1-3  colonics  each)  at  a  distance  of  2CO-500  meters  from  ono  an¬ 
other  between  nan-infected  colonies. 

All  these  data  cake  it  possible  to  express  tho  idea  that  the  cpi*| 
sootic  has  a  "focal”  courso  in  great  sand  rat  colonies,  which  might  bo 
explained  chiefly  by  the  node  of  life  of  these  rand  rats,  vhicli  aro  en¬ 
countered  in  groups  of  several  animals  por  colony,  0.3  veil  ns  by  tho 
cbuxxUmce  of  fleas  in  the  latter. 

In  cases  uhcra  the  infection  has  an  acuto  courso  in  tho  great  sar 
rats,  infected  fleas  nay  attach  themselves  to  sand  rats  from  ncighborin, 
colonies  seeking  temporary  shelter  hero.  Therefore,  new  plaguo  foci 
cay  be  created.  Possibly  also  the  plague-infected  flea c  are  ecr.ttorcd 
by  the  sick  sand  rats.  The  spread  of  plague  to  neighboring  colonies  0.3 
the  result  of  intraspecies  contact  between  the  great  sand  rats  can  appaij 
ently  occur  over  a  comparatively  short  distance.  Through  our  observa¬ 
tions  a  low  degree  of  intensity  of  intraepecics  great  sand  rat  contact 
in  tho  holes  was  noted;  those  animals  usually  visited  only  the  nearby 
colonies.  The  existence  of  relatively  great  distances  between  the  vari-| 
ous  foci  (epizootic  spots),  of  tho  ordor  of  200-1000  meter 3  from  one 
mother,  can  be  explained  by  the  carriage  of  infected  fleas  over  theso 
iistances  by  other  animals  which  frequently  visit  the  colonies  of  the 
jreat  sand  rats,  particularly,  tho  meridional  jird,  thin-toed  souolik, 
ind  mottled  polecat, 

Tho  "focal"  infection  of  great  sand  rats  and  their  cctoparasitos 
can  also  be  confirmed  by  the  following  observation  data.  In  May  1956, 
in  investigating  the  environs  of  Buslichi-Duzgaa  well,  one  plaguo  nici’ob<} 
culture  was  isolated  from  a  great  sand  rat  which  had  been  caught  two 
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Ulonctclv;  to  the  northeast  of  tho  wall  and  threo  cultures  fn>a  fleas 
collected  An  tho  ecuo  placo,  Aftor  five-eight  day3  a  cccou  collection 
of  fleas  vv.3  mdo  from  tho  hoi 03  around  tho  well  and  along  routca  1.5** 

3  Mlcuotera  in  length  located  to  tho  north,  couth,  root  end  cast  of  tlac 
veil.  On  each  routo  from  248  to  395  fleas  were  collected;  from  each 
hatch  of  fleas  C-.12  cultures  vero  vado,  All  the  cultures  of  tho  fleas 
collected  aro-crxl  the  well  on  the  routes  to  tho  north,  cant,  and  south  oi 
it  gave  negative  reco.lt a,  C.dy  fren  tho  eight  flea  cultures  (X.  liirtinc  s) 
collected  theca  Kile:  ;o tiers  to  tho  went  of  tho  well  did  five  cultures 
grow  out,  Tho  Kvr-o  situation  was  noted  on  Investigating  tho  western  pait 
of  hoi* tan*  .  1  ! 

Without  dwelling  on  the  charac  tcris ation  of  tho  pathological 
changes  in  plague-inf  cctcd  great  sand  raps  it  should  bo  noted  that  both 
in  t!iofl:o!  area  ar.d  on  tho  entire  territory  being  described  tho  majority 
of  cultures  voro  isolated *£rcu  great  aarjl1 2  rat3  without  viciblo  patho.log..- 
eel  changes.  1 

SI10  bodies  of  great  sand  rats  which  died  of  plaguo  voro  found  onj'y 
on  investigation  of  tho  northern  a  one,  vhcro  of  173  cultures  isolated 
Cron  great  sand  rats,  14  wore  obtained  from  animals  found  dead.  In  tho 
central  and  s outlier  arca3  all  the  cultures  were  isolated  from  great  card 
rats  caught  alive. 

An  tho  cultures  which  wo  cheeked  ’.:oro  glycerin-pocitivq  although 
In  various  cases  a  delay  in  glycorin  fomentation  in  liquid  medium  va3 
noted  up  to  16.  days, 

We  studied  virulcnco  chiefly  in  cultui'cs  isolated  in  1955  at  tho 
Taros  a  station.  Ail  tho  strains  which  we  isolated  wore  virulent;  howovc  r, 
in  sor.o  casco  various  guinea  pigs  infected  with  dose3  of  ICO  and  1C0,CCC 
■jicrobo  bcdi03  survived.  Wo  could  not  find  any  considerable  difference 
in  the  virulence  of  strains  isolated  in  different  months— * frcca  July  to 
"ovember, 

1 

Conclusions 

1,  The  main  reservoirs  of  the  plague  microbe  in  the  western  pai-i 
•jf  Kysyi-I'uny  are  great  sand  rat3.  Other  species  of  rodents — acridicnrj 
jirds,  hares,  tho  thir.-toed  souslilr,  etc,— arc  involved  in  tho  epizootic 
only  during  periods  of  tho  acute  course  of  tho  latter  among  tho  great 
sand  rats, 

2.  Of  the  fleas  encountered  on  this  territory,  fleas  of  tho  gar.  3 

Xenopsylla,  chia  ly  X,  hirtipes  and  X,  gcrbilli,  are  of  principal  epizo- 
etological  significance.  During  the  entire  period  of  work  only  three 
•cultures  wero  isolated  from  other  species  of  fleas  (from  Coratophyllus 
t:rsus  fleas).  J 

jj  3.  In  the  throe  landscape-ecological  zones  established  for  wes¬ 

tern  r'yeyl-Kujay,  tho  epizootics  proceod  differently. 

For  the  northern  zone  (the  region  of  the  dry  Zhan-Ear*  riverbed 
md  tho  territory  adjacent  to  it  with  its  mosaic  relief)  a  relatively 
Innr  conrao  of  epizootics  is  characteristic ;  however,  they  do  not  acoui:  e 


I 
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the  nature  of’ 'being  diffuse!  IFtTiS  eaao  time ,  at  bus  ems  "points” 
plaguo  is  usually  maintained  a  relatively  abort  period  of  tine.  For  th^ 
central  area  coro  diffuso  but  rapidly  tewainated  plaguo  cpicooticc  aro 
{characteristic .  In  tho  southern  area  only  local  epizootics  aro  noted. 

4.  Blague  epizootics  among  groat  sand  rata*  are  of  a  "focal” 
nature.  This  nay  bo  plained  cliiefly  by  tho  relatively  littlo  contact 
between  sand  rats  from  distant  colonies  and  tho  abvrdanco  of  fleas  in  tits 
lattor. 
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i  Sc  no  Insults  and  Prospects  of  Stud/  of  tho  Natural  Tocalisation  of 
|  ;  Plague  on  tho  Territory  of  the  Chinese  Pcoplo’s  Republic 
I  i 

!  Ch’cng  tfeng-kuci,  Isr.g  Ch’liig-hslu,  Ku  Fang-cbou 

Ministry  of  Health  of  tho  Chinese  Pcoplo*3  Republic  and  tho  Pelting 
■Cr-ctitv.to  of  ."pldcrdology  end  Bacteriology 

|  Th>  Chinese  People* s  Republic  occupies  cn  extensive  territory  with 
Kvr.cr-dcuo  reserves  of  natural  veso  vees  which  constitute  tho  rvi.lcrlc'1 
basis  for  tho  socialistic  rcc or. struotlcn  of  tho  Republic.  It  is  suffic¬ 
ient  to  cry  that  tho  Chinese  People’s  Republic  is  in  fourth  place  in  the 
•'.•“•.•Id  with  rcopcct  to  cool  reserves,  ceding  after  tho  USSR,  United  Statc.3 
'  .1  Cor.rda.  According  to  rcao  calculations,  tho  water  power  rvourcos  of 
China  r.-.vnvt  to  150,000,000  kilowatts,  which,  c.o  is  veil  known,  nvo  rain-- 
:iy  concentrated  in  tho  Southwest  of  tho  country.  At  tho  esao  t3;:o,  China 
*  -tv  0  its  disposal  considerable  res  or /so  of  iaun  oro,  which  before  tho  ! 
devolution  was  estimated  at  10, COO, COO, 000  tons. 

{  At  tho  erne  tine,  the  torritory  of  the  Chinese  People* a  Republic  is 
dery  diverse  with  respect  to  its  ^geographic  characteristics,  fauna  and 
.(.lor a.  Tho  latter  has  created  the  basis  for  tho  existence  of  natural 
feci  of  tho  various  diseases  of  r.en  with  different  otlologi.es—  proto  scan, 
bacterial,  end  vlruo.  These  diseases  do  tremendous  fcaua  to  tho  health  or 
tv.o  population,  which  may  become  a  major  check  to  tho  development  of  coci- 
c'lira  in  China,  Thi3  applies  particularly  to  diseases  of  protesoan  and 
\jirus  etiologies  a3  well  as  to  helminthic  in  fee  cations.  Among  vho  dis- 
c  ascs  with  a  natural  focallzation  is  plague. 

|  Before  tho  victory  of  tho  pooplo  *  s  revolution  plague  was  ono  of  the 
widespread  diseases  in  China  with  an  exceptionally  high  mortality  rato.  S 
T'ho  history  of  plaguo  in  China  has  been  extensively  discussed  in  the  lit-1* 
eVature,  <ond  therefore  thcro  is  no  reason  to  dwell  on  this  subject  hero. 

|  After  tho  ro  volution,  under  tho  direction  of  the  C?  and  tho  govorn- 
i.nnt  of  th3  Pesplo*3  Republic ,  through  the  disintorcotcd  assistance  of 
t);o  Soviet  Union  tho  morbidity  rate  among  tho  pcoplo  wa3  markedly  reduced. 
At  tho  present  thie,  it  is  limited  to  isolated  casos  of  tho  disease, 
whereby  because  of  modern.  nethcd3  of  treatment  of  plaguo  tho  absolute  ma* 
j'vrity  of  the  pationts  recovors. 

i  Reduction  of  tho  endemic  nature  of  plaguo  was  aohieved  by  cxtonsivc- 
Iv  developed  measures  for  rodent  extcuviination,  tho  reservoirs  of  ths 
plaguo  r.ici*obo.  It  is  sufficient  to  say  that  on  tho  territory  of  Uorth- 
c’.et  China—  in  tho  Kirin  Province  (which  in  tho  past  was  one  of  tho  most 
affected  by  plaguo)  extermination  operations  wero  conduct : d  over  an  area  j 
of  5,000,000  hcctaro3  in  1956,  which  constituted  almost  90  percent  of  tho 
territory  potentially  dangerous  because  of  plaguo.  At  tho  present  timo,  1 
af’l  tho  results  of  extermination  op  orations  against  redents  havo  not  be  ore 
s-.-taarised  for  the  entire  torritory  of  China;  noverthole33,  it  should  be  ! 

seated  that  these  ODorations  have  b econo  one  of  tho  chief  divisions  of - 1 

< - - - - - - - 
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plague  prcpiylaxi3. 

It  should  bo  noted  that  tho  control  of  rodents  in  Chi:? a  is  not  c.O  / 
tho  work  of  plague  institutions;  largo  masses  of  'workers,  organised  by  ! 
popular  ccnnittc is  on  various  levels  under  tho  supervision  of  specialists 
in  tho  plaguo  institutions  r.\rLicip.\l ;  in  it.  thi3  mcacuro  in  tho  j 
People’s  Republic  of  China  is  or.o  of  tho  divisions  of  general  control  of 
sanitary  culturo,  known  as  tho  patriotic  sen! t  alien  nor-.  aent.  1 

Along  with  redent  ccctcisitinaticn,  people  evo  b:-?nr;.  v-vooinat.;!  against 
pi ague  with  living  vaccina  according  to  tho  cpVs  *io  indications.  'Xhio! 
vacclno  is  prepared,  as  was  roes. -mended  to  ua  by  *1. .  Soviet  <_cp  .  "ltion  1 
(B.  II.  Pastukhov,  H.  P.  Pokrovskaya  and  others), fre.a  tho  ZV  strain .  ] 

Tho  practical  el?  ruination  of  plague  in  people  in  China  i3  not  at  : 
all  a  circv  .’.stance  which  permits  us  to  slacken  our  atte  ntion  to  natters 
of  plague  prophylaxis.  Conversely,  wo  are  attempting  to  miss  problems 
of  plaguo  prophylaxis  to  an  even  higher  level,  directed  at  the  el?  tina- 
tion  of  tho  natural  localisation  of  plague  proper,  ibis  priuciplo 
obliges  us  to  carry  out  scientific  research  work  on  tho  study  of  tho 
epidemiology  and  epir.c otology  of  plague  in  it3  natural  foci  in.  ad-iition 
to  practical,  measles  for  tho  control  of  plague.  t 

Unf oz'tunat  oly ,  the  shortage  of  highly  qualified  cadres  of  special¬ 
ists  in  this  field  in  tho  Chines o  P:  epic's  Republic  docs  not  pcrr.it  de¬ 
veloping  those  operations  on  tho  •scale  »vdrcd  at  tho  present  moment 
sy  tho  interests  of  public  health  of  tho  Republic. 

Before  19^7,  tho  study  of  rodents  as  possible  sources  of  plague 
:;as  conducted  inadequately.  Foreign  authors  (Alien,  Seworby  and  others ) 
lalrUy  concentrated  on  problems  of  classification  of  rodents ,  said  only 
3010  studied  tho  epizcotological  rolo  of  rodents  (D.  K.  Zabolotnyy,  b’u 
licn-tioh,  Jurauclii,  Casca,  and  Kate).  Special  attention  va3  given  to 

Ehe  lattor  problem  by  D.  K.  Zabolotnyy  and  b’u  Lien-tish  who  determined 
ho  existence  of  plaguo  among  tarbagans  in  Manchuria  and  Inner  Mongolia . 
apanosa  investigators,  who  carried  out  their  work  in  Northeast  China 
Knd  in_Innor  Mongolia,  determined  tho  existence  of  plaguo  ar.org  brown 
jrats  /Rattus  norvegicus/,  A3  far  as  tho  rolo  of  Dnurlan  souslik^C  it  al¬ 
ius  dauricus/  I3  concerned,  although  they  attracted  the  attention  of 
johoso  investigators,  they  did  not  give  the  solution  of  tho  problem! 


|  After  the  revolution  and  with  the  aid  of  Soviet  specialists  (I.  I. 
Rogosin,  I,  H.  Mayskiy  and  others)  tho  study  of  the  cpir.oobological 
role  of  redents  and  thoir  fleas  began  to  bo  conducted  on  a  largo  scale, 
particularly  in  Northeast  China  and  Inner  Mongolia.  At  tho  ssao  tine, 
problems  of  rodent  classification  continued  to  be  studied  on  a  broad 
?cale. 

iAt  tho  present  time,  the  existence  of  more  then  I'.’O  species  of  ro- 
onts  has  been  deternined  on  tho  territory  of  tho  Chinese  Peoplo*  s  Re¬ 
public,  She  following  species  of  rodents  aro  of  cpizootological  signifi.- 
canco  in  plague*  1)  the  Daurian  souslik—  Citollu3  dauricus  (Northeast 
C;hina  and  Innor  Mongolia) ;  ?)  tho  long-tailed  souslik—  Cltollus  undula- 
tu3  (Sinkiang)*  3)  the  tarbagan—  Haiviota  slbirlca  (Innor  Mongolia);  A) . 
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ft’o  Alt^y*1 jn'*Xi.'.ot—  Kaiv-Ota  br.xbr.ckaa  (Sirklaivj,  Toingr/’i);  5)  the  lor.g-j 
( tailed  arcoot —  I'?.:.jtota  caudata  (SinkJ/irg);  6)  tho  yon^oXi^n  jird—  Mo  >U» 
| on 33  ungulcuiviua  (T-iinor. Mongolia) ;  7)  blue  Daurioii  pika—  Ochotona  dau<J 
•  rica  (Inner  Mongolia).  ^Cuuviun>dIaochuviaiy  ’ 

I  A  .-Ido  from  tho  spccic3  listed,  in  ccno  Aiwa  o.C  S3  nkinng-NigtirJL-u 

'Autonomous  Oblast  (T'lngho, 
cnoo  of  colonics  of  the  ere 


l.'ongas,  h'ucJia  end  others)  recently  tho  exist¬ 
ed  jird  (Mcrionos  tcuiarlccinns)  f»’-i  of  thq 


ho.3  been  found. 


Study  of  th^.lr  cpi-j 
?arch 


ca  nx 

j great  sand  rat  (Rhoribciays  opirnus) 

| uootological  significance  constitutes  tho  task  of  forthcoairg  r-'. 
work  in  thooo  areas. 

All.  those  r.pccioa  of  rodents  listed  ore  chu vactoris tie  of  tho 
northern  foci  of  plaguo.  Materials  on  tho  stu.dy  of  tho  nor-’hem  foci  of 
plague  shew  that  rodents  of  the  subfeully  Mur  lino  ara  involved  in  plaice 
epizootics—  the  brown  rat  (Rattus  rorvegicus),  tho  house  f.ouso  (Mus  ar's- 
cwluu)  rv.i  others,  as  well  as  members  of  tho  subfamily  Crlcctinao—  the 
rat  ha  voter  and  tho  Daurinn  hamster  (Cr lee lulus  triton  and  Cricotulus  i 
barabensis ) ,  1 

In  speaking  about  rodent 3  in  tho  southern  foci —  in  tho  provinces 
,of  Fukien,  Xwangtung,  Yunnan—  it  'should  bo  noted  that  they  have  been  ih- 
jadequatoly  studied.  In  connection  with  thi3,  there  is  a  sparsity  of 
[data  on  tho  opizcotolcgical  signifio^nco  of  wild  rodents,  nevertheless], 
tho  fact  that  a  culture  of  pJLcgue  microbe  has  been  isolated  from  C alloc ’• 
ciurus  erythraous  /squirrel/  spaa!:s  for  tho  possibility  of  plaguo  epl-  | 
Jzcotics  among  then,  which  should  bo  confirmed  by  tho  forthcoming  research 
(work  in  thoso  foci.  | 

In  tho  southern  foci,  as  is  well  known,  synanthrcoic  rodents  aro  or 
Principal  epidemiological  importance.  Tho  rain  species  of  then  is  the 
[black  rat  (Rattus  rattus)  and  its  subspecies,  R.  r.  flavipcctu3.  The  } 
materials  which  uo  have  at  our  disposal  at  the  present  tine  are  evidenej) 
pf  frequent  epizootics  anong  rodents  of  thi3  species, 
j  Before  tho  revolution  tha  only  known  vector  of  tho  plaguo  was  tho 
p.oa  Icr.opsylla  choopis,  which  had  rats  as  it3  sain  host  and  was  on- 
bountcrcd  throughout  China.  Research  work  done  after  tho  rovolution  ret 
pealed  tho  cpizootological  significance  of  othor  species  of  flea3  also,! 
liainoly: 


?■ 


Spccio3  of  flea 
Ccratophyllus  tes- 
quorun  sungarus 
Frontcpsylla  lucu- 
lenta 

Cropsylla  silantlcwi 
Cnllopsylla  dolabris 
Ncopsylla  bidonti- 
forwis 

Xcnopsylla  clicopis 
Lcptopsylla  segnis 


Main  host 
souslik 

souslik 

tarbagan 

tai’bagan 

a  number  of  species 
rat3 

number  of  species 


Location 

Inner  Mongolia,  North¬ 
east  China 
Inner  Mongolia 

• 

Slrikiang,  Tsinghai 

Sinkiang 

Inner  Mongolia 

all  foci  of  China 
Fukien,  Hwang tung, 
Yunnan  _ 


•  ' 
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la  accorde/nco  with  the  co.-fcnts  made  by  Soviet  sp-oiiliits  (B.  II. 
Pastukhov,  H.  P.  Pokrovskaya)  oy?  attention  was  diO'.rn  to  i.tveofc?  gating 
ticks.  It  wms  four.d  that  tho  main  species  of  ticks  parasitic  on  tho 
tarbagan3  is  Ixcdos  cranulatu3 ; j on  tho  s'.»slil:s,  Kr.:.icphysnli3.  Tn 
1955 »  in  Ectso  district,  cultures  of  tho  plsguo  wievobo  v.,ro  isolated  j 
from  certain  iwcdirl  ticks,  tho \ specie 3  of  which  -./as  ct  determined  be¬ 
cause  of  the  absence  of  specialists. 

In  a  muibcr  of  matters  of  tho  study  of  tho  natural  fccalizatJon  of! 
plague  tho  problem  of  tho  preservation  cf  the  plague  rd/robo  in  tho  in-| 
tcrcpizootic  (‘./inter)  period  is;  of  groat  practical  iupurtmioo.  i 

As  tho  observations  of  Soviet  authors  have  sherd  (I).  X,  Zabolotnyy, 
A.  A.  Chuv.'lina,  N.  A.  Gayeldy,  ,1.  S.  Timer,  P.  II.  Stvpnitrkiy  ar.d  j 
others),  hibernating  redonts  end  their  ectoparasites  can  spord  the  Printer 
with  the  infectious  principle.  It  must  bo  supposed  that  those  rules  c.ni 
regulations  also  apply  in  the  northern  foci  of  China.  j 

I  Japanese  invest. 'gators  (late,  ILvti  ar.d  others)  who  worked  in  the 
past!  in  northeast  China  believed  that  plague  is  preserved  in  the  inter-! 
epizootic  winter  period  by  brown  rats.  At  tho  present  tine,  ro  havo  r.cv 
data  at  our  disposal  on  this  subject.  j 

On  the  territory  of  the  former  province  of  Jeho  in  195-’>  tho  first  j 
plcguo  bacillus  culture  from  a  souslile  was  ic elate  1  on  15  April.  In  on! 
of  tho  regions  of  tho  canton  of  Eotso  in  northeast  Cliina  in  1953  tho  ] 
first  plague  bacillus  culture  iras  isolated  fren  a  group  of  fleas  Cerate ' 
phyilus  tccquorun  sungarun  even  earlier,  on  7  April.  Tho  fleas  were  ] 
collected  fren  a  single  souslile  hole.  It  should  be  noted  that  in  tho 
saao  area  active  fleas  woro  found  in  dug  up  rodent  holes  from  Hovembor 
through  February.  They  all  belonged  to  tho  species  C.  t.  sungavu3. 

AH  these  facts  together  mako  us  consider  tho  possibility  that  sous- 
lika  infected  with  plaguo  and  their  ectoparasites  spend  tho  x /inter  tc-  } 
gather.  ( 

Discussing  certain  details  from  tho  study  of  tho  epizootic  process 
in  plague  among  redents  in  tho  natural  foci  of  this  infectious  disease, 
it  should  be  stated  that  in  Northeast  China  e;:d  Inner  Mongolia  a  mass 
migration  of  brown  rats  i3  observed  in  tbs  sv: ever  to  tho  op:n  spaces. 

In  these  spaces  the  rat  holc3  in  various  cace3  arc  connected  with  tho 
liole3  of  Eiurian  sousliks.  It  is  perfectly  natural  that  under  such  ccn* 
ditions  an  exchange  of  ectopara3it3S  between  those  spccioo  of  rcdcat3  is 
entirely  psssiblo.  To  this  it  should  bo  added  that  a  closo  connection  j 
between  rue 3  and  souslilcs  is  established  specifically  in  tho  vicinity  of 


hud  a  culture  of  the  plague  microbe  was  obtained  from  it.  These  nateri-* 
kl3  sheer  that  domestic  rodents  are  involved  in  tho  plague  epizootic  j 
among  field  rodents,  and  peoplo  Are  infectc-d  from  the  former  tiirough  the 
ectoparasites.  A  number  of  Soviot  investigators  have  indicated  tho  p03-| 
sibility  of  such  a  mechanism  also  (I.  I.  Rogozin,  B.  II.  Pastukhov,  3,  KJ 
Fenyuk  end  others).  _ \ 


100 


_ -r**r*» 


«  r  f  *r.  - 


possibility  of  exist' ac  a  of  ouch  r.  mf'-rnict  of  occwrsnco  of  plaguo 
'*  •■‘S3  : ;:.:;io  redwts  with  cubrcrucnfc  infection  of  p.  cplo,  as  is  cb- 


!  serve!  in  ir  rih'.'vat  China,  in  t’a  couth*,  vn  provinces  of  ths  Chinos a 
fPwptlu*.;  ?..  vjblie  (iTukicn,  -hsxi&iuj,  .1  • .  ?h:r.*n  ar.:I  Sh.-nsi),  Ilcwovar, 
jfcha  c.  i:.‘.cl’,".cgioai  ;:-.tcvi- 1  obtai  -....I  mhc  tie  ccv  3id«*-r  '"■iJ.'yLr.'j  out  cp-l 
•pvcpvi  vN  j  r. . eavoh  ;:crk,  that  is,  a  s'..-..ah  for  p?.-jo  in  wild  nuturo, 
<jl-t  .1/  xsca&L'l.  Plr-gua  stations  .rristlng  la  time  provinces  aro 
joo-.oc.  '.V-i'-'  thoiv  s.:i  or.tiCio  activity  specific  illy  along  this  lino, 

I  si void  not  ovaries!:  the  fact  that  the  stud/  of  the  natural  focal* 

jlisabi.n  of  plaguo  frc.i  this  aspect  ca  jur  territory  is  beg-  .ring  to  inj* 
t'  root  Indian  investigators,  Those  investi gnticr.c  are  undoubtedly  in- 
l.  rcoi^rg  for  solving  tho  problc  \  of  tho  i,rirsoiy  natural  localization 
of  plr.guo  in  tho  coni' horn  provinces  of  tho  Chincso  People’s  Republic, 
•This  interest  i3  dote  mined  to  a  certain  degree  by  tho  analogy  of  tho 
L  vdcivt  fauna  and  of  tho  naturo  of  tho  geographic  l-.ndcccpo  in  t’.o  south 
jem  provinces  of  China  to  adjacent  territories  of  tho  republics  of  In- 
;d.'a  rrr.l  Einva. 

Cf  entirely  ir.d'pcr.dcnt  interest  is  tho  ecvrch  for  plaguo  foci  on 
..  o  territory  of  Tibet  and  tho  norfcfcr.ror.tcrn  portion  of  tho  pro  vine '■.  of 
’Sncch:  van.  Their  gcog-mphio  landscape  ar.d  fauna  peer  it  us  to  express  tho 
idea  of  the  .possibility  of  tho  existence  of  a  natural  focus  of  plaguo 
hero  also.  Tho  prospects  outlined  in  doing  research  work  on  tho  so  ter¬ 
ritories  aro  making  it  possible  to  solve  this  problem. 

f  eeling  with  the  prospects  of  scientific  research  work  on  plaguo 
jit  should  be  noted  that  the  study  of  tho  problem  of  natural  plaguo  foca 
jlisation  on  tho  territory  of  the  Chincso  People’s  Republic  is  certainly! 
■■'. 3t  limited  to  doing  epidemiological  investigations  directed  at  a  searc'i 
?cr  n ear  foci  and  detection  of  acuto  epizootics. 

|  Study  cf  tho  rules  end  regulations  of  existence  of  tho  natural  fo-| 
•cplization  of  plaguo  and,  particularly,  of  tho  ecologico-p’v^ioloGic^l 
/fmractoristic3  of  conponsnts  of  plaguo  foci  in  different  geographic 
*VuvJ.scap03  is  basic  for  practical  r:  raaures  on  tho  elimination  of  tho 
k'cai  and  will  sorvo  as  obligatory  topics  for  scientific  research  work 
by  plaguo  institutions  of  tho  Chincso  People’s  Republic.  In  addition 
to  this,  in  tho  topics  of  scientific  works  special  attention  has  boon 

M .!  ^ 
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cc  tod  to  tho  development  of  problems  of  prophyla:d.3  j  specific  vac- 
b;  nation,  search  for  new  methods  of  rodent  control  and  control  of  thoir 
.ectoparasites,  etc. 

j  As  has  been  noted  above,  tho  main  obstacle  to  developing  measures 
plaguo  is  tho  abccnco  of  native  specialist  cadro3.  In  connection 
'th  this,  appropriate  training  of  young  specialists  from  tho  group  of 
/ha  so  being  graduated  from  higher  institutions  of  learning  and  adv.vced 
groining  for  ousting  cadres  of  pestologist3  is  bcecaung  a  problem  of 
current  L.gortanco  for  tho  Ministry  of  Health  of  the  Ch.'noso  Pcopla’s 
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Republic  and  ita  Institute  of  rpldc’’iolcgy  and  Bacteriology.  With  thioj 
aha  in  view,  in  1957"195Q  plans*  were  r.ode  to  orgoniso  appropriate  cei’rsea. 

It  should  be  noted  that  cadre 3  or  epidemiologists  cot  o'ly  in  a 
’limited  specialty  but  also  of  a  general  category  are  vox-y  insufficient 
in  tho  Republic.  Incidentally,  their  qualifications  differ  oxtv.:.-.oly* 

This  situation  interferes  with  tho  solution  of  a  whole  series  of  general 
'epidemiological  problems  confronting  workers  in  sanitaiy-cpldcwAologicnt 
stations  and  tho  epidemiological  departments  of  tho  institutes  of  vac¬ 
cines  and  cora. 

j  All  this  aado  it  nccoasaxy  at  tho  end  of  last  year,  1 95 j,  to  or- 
Iganlzo  as  on  csiergcncy  four-:xonth  courses  for  tho  advance  1  training  of  i 
{epidemiologists  xrith  broad  specialisation  at  tho  Institute  of  ipidcaiolr 
ogy  of  tho  Ministry  of  Health  of  tho  Chinese  Peopled  Republic,  It  i 
should  bo  said  that  with  tho  organisation  of  these  co urooa,  essentially! 
tlxo  basis  was  laid  for  a  system  of  advanced  training  of  epidemiologists’ 
in  tho  Chino  so  People1 s  Republic.  Tlxo  courses  aro  given  by  a  group  of 
[scientific  vorkors  of  tho  Institute  of  rpidc/ilology  and  Bacteriology  j 
with  tho  participation  of  a  Soviet  specialist,  V.  V.  Shunayev,  bringing! 
pn  great  Chinos©  scientists  frort  Pelting,  Shanghai  and  othor  cltlo3  for 
giving  lectures  on  various  problem  of  spocific  epidemiology, 
f  ’.To  cannot  help  by  emphasis o  a  certain  ch.vractcriotic  feature  of 
those  courses.  It  consists  of  »tho  fact  that  consid.err.blo  attention  in 
jthoir  progrsn  has  been  given  to  tho  solution  of  tactical  problems  on 
various  natters  of  epidemiology.  Tlxo  specific  epidemiological  situatiox 
at  tho  place  of  work  of  each  student  constitutes  tho  basin  of  the  so  pre 
pleas.  Appropriate  mat  oriels  wore  used  by  each  studejit  vhilo  traveling 
fto  the  courses. 

The  solutions  of  the  taotical  problems  oro  given  in  tho  fora  of  re¬ 
ports  at  gatherings  of  students  and  teachers,  v/hero  they  are  discussed 
friLth  an  appropriate  conclusion  by  the  leader  of  tho  assignment.  Thi3 
haracteristic  of  the  course  program  will  assist  in  obtaining  epidenio- 
ogists  with  a  good  theoretical  training  and  definite  practical  experi¬ 
ence.  ! 

la  conclusion,  I  should  like  to  say  that  tho  problem  posed  by  the 

rand  tho  government  of  China  on  tho  elimination  of  plague  in  China  is 
very  important  one,  constituting  one  of  the  most  important  iaslio  in 
the  field  of  public  husi+h.  Wo  are  sure  that  it  will  bo  solved.  Thereby, 
vo  are  hoping  for  tho  continuation  of  assistance  from  the  Soviet  Union 
with  its  exceptionally  rich  experience  in  the  matter  of  solving  problems 
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eliminating  natural  plague  fooi. 
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Progress  in  tho  Control  of  Plaguo  In  I 

tho  Chinese  Pcoplo'o  Republic  : 

Yang  CU'ing-hjiu  * 

Ministry  of  Health  of  tho  Chinese  People's  Republic 

Jhuing  tho  ll0  year s  of  oniot-v.co  of  tho  fovtot  vrgJr.o  Soviot  public 
jhc.*'l'.-h  has  ;:ado  brilliant  prog.'oos  in  tho  control  oC  plague—  it  hn.3 
ecmplot  ly  olinino.tr.  1  tho  epic  .lie  To;  •  of  this  d~\gc::ou.3  disease  in  j 
the  Covi.ot  Union,  which  previously  killed  a  ccnsid  ;ivbls  number  of  . 
people.  { 

Soviet  scientists,  utilising  the  world-wide  c.ntiepidi.do  experience, 
r.eci*  rulated  much  of  its  c.sa  cxporicnco  in  tho  field  of  epidemiology, 
hao toriology,  ms ileal  ecology,  parasitology,  3:.;urolO"/,  disinfection, 
and  the  production  of  bactcrials,  In  creatively  developing  tho  science 
of  tho  control  of  plague  they  have  enriched  thi3  science  with  nv.r  knoir- 
lndgo,  which  will  givo  ua  tho  possibility  of  combating  this  scourgo  of 
.’oidcind  oven  better. 

In  old  China,  during  tho  tulo  of  the  reacticnaiy  goYcw.aout,  plea’s 
epidemics  t/ere  not  v-ncc.aon,  IVea  tho  northeastern  boundaries  of  tho 
country  to  tho  LoicUoupaatao  peninsula  in  tho  couth  of  China,  fren  the 
eastern  provinces  of  Sscchwan  end  Fukien  to  western  Sijfdsns-Ui^nrirei 
Autonomous  Gola3t  thoro  wero  aoro  then  10  foci  of  plaguo  epidemics.  In 
thoso  difficult  tiwoo  tens  of  thousands  of  people  died  of  plaguo.  Thera 
nro  old  vorce3  in  Chinos o  which  indicata  how  dangerous  plaguo  epidemics 
-..'era  in  old  China: 

Ra*  o  died  in  tho  Fast 
cud  died  in  tho  ’dost, 

Pcoplo  feared  tho  dead  rats  liko  timers. 

Several  days  after  the  death  of  tho  rats 

Walls  wero  forced  of  the  bodies  of  the  dead  people, 

Pcoplo  died  night  and  day, 

Tho  number  of  dead  rras  hard  to  count, 

Pcoplo  did  not  oco  tho  bright  sunshine 
because  of  their  depressed  stato. 

Of  three  who  uent  down  tho  rood, 

|  Tiro  died  boforo  going  ten  pacos, 

!  At  the  beginning  of  tho  People's  Freedom  War,  during  the  difficult 
years  of  tho  pcoplo1  s  revolution  Japanese  criminals  blew  up  a  baco  whor^ 
agents  ■'.rsre  being  prepared  for  bacteriological  warfare  which  was  locat.-d 
An  tho  northeast  of  tho  countxy  in  tho  locality  of  Ping-Fang,  thereby 
causing  serious  plague  epidemics.  At  that  tins,  nodical  workers  of  tho 
;  oplo's  Freedom  Army  still  did  not  have  experience  in  controlling  this 
ciscaso;  thoy  had  no  special  knowledge  nor  the  nost  essential  ennip-aonh; 
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jin  tho  country  thero  eras  a  shortage  of  piaguo  uorkors.  | 

t  Ecglnrdug  with  1947,  tho  KInisstxy  of  Health  of  the  Soviot  Union  haft 
|as3lstcd  in  eliminating  piaguo  in  China,  which  claimed  about  10,CC0  Uvr.'ai 
lives,  by  repeatedly  c ending  plague  detachments  to  China;  tills  aid  as-  ! 
jsisted  us  in  winning  tho  revolution, 

During  the  first  few  days  of  c.-dotcnco  of  tho  Gh Inoso  Pcoplo’ a  Ro- 
ublio ,  in  19^9*  when  piaguo  again  broko  out  in  tho  locality  of  Chahar 
0  Ministry  of  Health  of  tho  Soviet  Union  responded  to  tho  request  of 
'our  government  again,  giving  u3  great  asaiotanoo  by  sending  plague  do- 
jtack icnto  headed  by  Professor  1,  I,  Rogov. in,  corresponding  u;  her  of  th& 
Academy  of  Mvdical  Sciences  of  tho  USSR,  and  Professor  I,  N.  Mayskiy, 
trhoco  detachments  assisted  us  in  dininating  the  epidemic  which  had  be¬ 
gun  in  tho  r.orihorn  part  of  tha  Clialior  province,  and  by  tho  ce.no  token 
[eliminated  tho  danger  of  importation  of  piaguo  into  tho  heart  of  China-? 
Peking,  This  not  only  saved  tho  lives  and  health  of  many  Ctdneso,  but 
flso  maintained  tho  authority  of  tho  people’s  govorment. 

A  3  a  rosult  of  such  expeditionary  a33lstar.co,  tho  Chino  so  antiepi-! 
ivio  scrvico  developed  rapidly;  in  addition,  wo  obtained  constant  aid 
from  Soviot  specialists  working  for  longer  periods  in  tho  Chdr.vso  People’s 
IcpubULc.  Therefore,  despite  tho  use  of  bacteriological  weapons  against 
Jhirsa  in  1952  in  tho  northeast  of  our  country  by  American  t-mr  criminals  J 
jut  antiepidemic  services  vero  sbls  to  eliminate  tho  danger  of  spread  of 
Lnfcctlous  di3ca3os  rapidly.  Tho  Soviet  antiepidude  dal- .gabion  which 
:sno  to  Cliina  in  1 955  headed  by  B,  li.  Pastukhov,  after  thoroughly  invocj 
tigating  Chlnoso  anticpidcnic  work,  gavo  considerable  valuable  advice, 
Soviot  consultants  and  advisors  who  worked  in  CkLra  cortainly  played  a 
jreat  part  in  tho  control  of  piaguo  In  recent  yews, 

Becauso  of  tho  disinterested  aid  of  tho  Soviot  people,  proper  sup: 
vision  of  tho  Chineso  government,  conscientious  work  of  Chinese  antiepi- 
lemio  workers  and  support  by  tlio  pcoplo  wa  wero  ablo  to  liquidate  plague 
ipidsmics  among  tho  people.  We  succeeded  in  doing  so  by  borrowing  from! 
Soviet  progressive  experience  on  piaguo  control  in  tho  USSR —  ccmprobon} 
sivenoss  in  measures  token,  which  we  developed  in  accordanco  with  our 
ran  specific  conditions. 

I  should  like  to  present  certain  figures:  if  tho  piaguo  r.orbidityl 
rato  in  1950  is  assumed  to  be  ICO,  then  in  1951  it  decreased  to  54.7  pc:j- 
:ontj  in  1952,  to  23.8  percent;  in  1953,  to  10  percent;  in  195’*.  to  five 
percent;  in  1955.  0.8  percent;  in  1958,  in  all  of  China  there  wore  only 
aro  eases  of  plague.  Previously,  tho  number  of  patients  cured  of  pie  gut 
.  mounted  to  20-30  percent,  and  beginning  idth  1953  this  number  lncroasec 
,0  97.8  percent.  Piaguo  was  not  found  among  pcoplo  for  the  following, 
periods:  for  six  years  in  the  province  of  Szechuan  ar.d  in  tho  locality 
of  Chahar;  for  five  years,  in  the  provinces  of  Shansi  and  Swangtung;  for 
four  years,  in  the  former  province  of  Jehe;  for  one  year,  in  tho  autono-j 
!ou3  region  of  Inner  Mongolia.  Deapito  tho  existence  of  roro  than  10 
ljatural  foci  of  plague  in  tho  country,  in  1958  there  wa3  oniy  one  caoo 
if  plague  in  the  canton  of  Kangtsa  in  the  provinco  of  Teinghai  and  ono 
ase  in  the  canton  of  Zang-yfli  in  Kirin  Province.  _ 
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I  Ho:r,  it  roy  bo  staled  that  tho  possibility  of  occurrence  of  cacos 
Jof  plcgua  exon z  tho  people  has  been  considerably  reduced,  but  wo  know 
(that  wo  cannot  be  satisfied  with  this,  b eca.ua o  in  re i rat  yoaro  plncoo 
‘havo  been  detected  whoro  epizootics  nro  still  being  observed  aaon>j  ro— 
|dent3,  Thu3,  in  iririn  Provir.co  thoro  are  fc«u*  such  places;  in  tho  cn«  • 
jVJrons  of  Harbin,  five;  in  the  Sinklang-Uigvrien  Antorcr.ous  region,  two) 
*?,a  provinca  of  Tsinghai,  three;  in  tho  cutos.e.eous  region  of  Inner 
‘.Mongolia,  3^*  In  nil  thoso  places  plague  institute -on J  have  been  organ¬ 
ised  which  aro  taking  tho  necessary  plague  respires, 

|  Our  progress  is  evidence  of  tho*  offc  stiver. ss  -  of  Soviet  pl-guo  n-.n- 
;ourc3.  At  tho  prasjnt  lleo ,  in  China  thoro  era  Quito  a  few  plaguo  wor** ‘ 
pev3  trained  by  Soviet  specialists.  These  vorkcro,  who  worked  in  co-  J 
^poration  with  Soviet  specialists  ten  ysox'o  ago  havo  bocotio  China* a  aa3.i 
strength  and  support  in  tho  control  of  plague.  | 

In  ccraiunicatir.g  thio  information  I  cannot  help  but-  e:rpreos  gr ati- ; 
tudo  to  tho  Soviet  Union  in  tho  nrr.o  of  all  "ntlcpW .nio  workers  end 
(tho  pcoplo  of  China  for  tho  great  disinterested  assistance  given  to  ua 
oy  Soviot  specialiato! 
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Curront  Status  of  tho  Problem  of  tho  Rolo  of  Ticks  of  tin  Cup foully 
Ixodoidca  in  tho  Natural  Fooallzation  and  Fpiuoo 'colony  of  Plnguo 

0,  V.  Afanao'ycva  and  M.  A.  Nikulin  (deceased) 

Control  Asiatic  Scientific  Research  Plaguo  Institute  (Alma-Ata)  I 


Asido  frem  fleas,  tho  role  of  which  in  tho  natural  fcenliwat.lon  ofj 
plaguo  has  already  been  dotorained,  in  alviost  all  f .  ;i  of  plaguo  during' 
epizootics  tho  infection  of  tic!ca  is  cb serve. 1  with  the  plague  :>J.crobo 
which  frequently  reaches  a  high  decree.  Forever,  to  date  tho  actual 
significance  of  tides  as  vectors  and  reservoirs  of  the  plague  nicrobo 
clear 

In  1911.  I.  I*  Mochnikov,  during  liis  visit  to  Astrdd-rnddy  Kray, 
{repressed  tho  idea  that  “tho  vectors  of  tho  lnfcet3.cn  (that  is,  of  the 
plaguo  raicrobos  A,  end  M.)  must  bo  considered  the  tides  encountered  be¬ 
hind  tho  cars  of  sousliks”.  In  1928,  A.  M.  SIeoi.edu ;ov  isolated  a  cnl- 
turo  of  the  plaguo  pathogen  for  tho  first  tine  free;  a  tide  taken  Iron  a 
tarbagan  in  tho  Transbail  cal.  Tho  species  of  tide  ve.ua3r.ed  undetermined, 
but  it  was  most  likely  Ixodes  crenulatus.  Later,  M.  II.  Tikhc.uirova  and 
jS.  II.  Mikanorov  (1930)  isolated  a  culture  of  tho  plaguo  microbe  froa 
bight  specimens  of  F-hl.piccpholus  schulzei  ta ken  from  a  couslik  found  in 
pho  stoppo  which  died  of  plaguo. 

I  At  tho  same  timo,  D.  A.  Golov  and  A.  N.  KnyasovoW.y  (1930)  found  a 
culture  of  tho  plaguo  pathogen  in  R.  schulsoi  tildes  which  had  boon  col¬ 
lected  in  an  empty  eouslik  nest,  probably  several  weeks  after  tho  death 
>f  tho  latter  from  plaguo.  At  the  same  tisio,  H.  M,  T3 Ichcmirova  and  S. 

I.  Hikanorov  (193°)  reported  isolating  a  plaguo  culture  from  t’.irco  Ixodp3 
:renulatus  ticks  taken  from  an  experimentally  infected  tarbagan, 

Tho  findings  of  infected  ticks  in  naturo  caused  D.  A.  Golov  and  A. 

I.  Knyazovskly,  M.  M.  Tikhomirova  and  S,  M.  Nikanorov,  D.  N.  Zasukhln, 

/.  V.  Suknov  and  other  investigators  who  expressed  tho  idea  that  ticks, 

>y  virtuo  of  their  ecological  characteristics,  are  more  reliable  rosor- 
/oirs  and  vectors  of  th3  plaguo  microbe  than  flea3  and  may  ba  of  cpicoo-  ■ 
^logical  and  epidemiological  significance.  At  tho  sane  tins,  tho  find¬ 
ings  of  infected  tick3  sorved  as  an  impetus  to  performing  experimental 
work  which  had  the  aim  of  determining  tho  part  played  by  ticks  as  reser¬ 
voirs  and  in  transmitting  tho  plaguo  microbe.  T.  D.  Fadeyeva  (1932).  ix. 
experiments  with  Argas  persicu3  ticks,  determined  tho  susceptibility  of 
ihi3  species  to  plaguo  and  tho  ability  of  all  developmental  stages  to- 
preserve  tho  plague  microbe  up  to  110  days.  A.  X,  Emvzenkov  ard.  G.  D. 
Fonskov  (1933)  determined  the  fact  that  Hyaloama  ccupcnso  ticks  t.alco  vp 
and  preserve  in  their  bodies  virulent  plaguo  microbes  after  feeding  on 
<  xper in cn tally  infected  animals;  thereby,  tho  adult  ticks  preserve  these 
iicrobes  up  to  11  days;  tho  nymphs,  up  to  three  days;  the  larvae,  seven 
cays.  In  addition,  by  means  of  interrupted  feeding  of  ticks  talc  on  from 
infected  animals,  after  being  half  fed  and  placed  on  healthy  animals 
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[iiiCjriTach^bTou^^  about  the  tr.  nssdssion  of  tho  plaguo  microbe 
:rnd  iiifcction  of  eouslik3  with  plague.  In  this  series  of  emporincnts 
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;tno  preservation  of  tho  plague  microbe  in  tho  larvae  of  ticks  up  to  10  j 
'days  and  an  tho  ny.vphs  up  to  six  days  after  fcsding  then  on  experimental*- 
3y  infcc:;;d  hamsters.  j 

|  |  These  first  attempts  at  clarify jr.j  tho  cpizootologicul  rolo  of  ixoj- 
'dial  ticks  urkLr  a:  p.irimental  conditions  could  not  throw  li^ht  on  tho  J 
isignificarco  of  tides  in  tho  preservation  and  transmission  of  tho  pl^guO 
Sicrobo  in  connection  with  tho  fact  that  tick3  which  did  not  have  any  ! 


[sills  rurAdiana  turoaica,  Rhipic-.'hr.lus  pumilio,  Itti.  schulzei,  Ixode3 
'ercavlatus,  I.  persvleatus,  and  Crnithodorus  tartaicovsiyi  ticks  were 
•found  in  nature  infested  with  pleguo. 

I  It  is  important  to  emphasize  that  all  those  tick  species  have  clos-b 
hiococr.o tie  rolations  with  rodents—  tlio  main  plaguo  vectors  in  naturo. 
jvkoreby,  two  spcc:lc3  are  of  particular  interest:  H.  asinticua  asiati- 
!ova  and  0.  tartakovs’yi,  bio  coc-uo  tic  ally  related  to  jirda  but  also  para  - 
■sitio  on  omals.  This  circumstance  permits  us  to  suppose  tho  possibil¬ 
ity  of  -tronenissir-a  of  plague  infection  by  ticks  of  those  spocio3  from 
jirds  to  c.nols  and  back. 

In  subsequent  years  tho  role  of  leccdial  and  argasid  tides  was 
studied  in  an  intensified  manner  under  ercpcrincntel  conditions  and  in 
nature  by  many  investigators:  N.  D.  Yensl’yanova  (1 95°) »  0*  V.  Afan- 
jas'yova,  T,  A.  Eurlackcnko  and  V.  V.  Shunayov  (19**8-1951 »  manuscript) ; 

%J,  D,  TemeX  *yanova  (1950) »  N.  D,  Ycnol'yanova  and  A,  V.  Karatayeva 
1(1953).  X,  I,  Kondrashkina  (1957).  T.  A,  Burlachenko  (1958),  0,  V,  Afan 
us'yeva  and  I,  F.  Volosivtsov  (1958,  manuscript).  In  those  works  a 
ptudy  was  node,  of  ticks  wiiich  were  in  close  biocoenotic  relation  with 
the  main  plague  reservoirs  in  naturo—  I.  crsnulatus ,  B,  schulzoi,  H, 
psiatlcun  asiaticun  and  0.  trveakovskyi. 


J  As  a  result  of  those  studies  a  high  degree  of  susceptibility  of  al 
stages  of  tick  development  to  tho  plague  microbe  wa3  determined.  The 
lumber  of  infected  ticks  in  different  experiments  varied  within  broad 
limits,  e emetines  reaching  100  percent,  whereby  it  was  made  clear  that 
the  success  of  tho  infecting  feeding  depends  on  the  proper  selection  of 
Iho  host,  on  tho  specificity  of  tho  ticks  for  tho  host,  and  the  naturo 
Of  the  course  of  tho  infectious  process  with  experimental  infection  of 

!ho  animal  (tho  tine  of  occurrence  and  the  duration  of  bactericrda). 

For  all  tho  spocios  of  ticks  studied  the  possibility  was  detominec 
,f  prolonged  preservation  of  tho  plague  pathogen  in  their  bodies.  Thus, 
X.  I,  Kdndrashkina,  V,  A.  Merlin  and  Z.  A.  Obukhova  (1951,  manuscript) 
caused  the  preservation  of  tho  plaguo  microbe  in  tho  bodies  of  R.  schul- 
zoi  for  43  days  in  exporinent3,  0,  V,  Afanasieva  (19*8)  maintained  the 
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cronulatus  for  155  <?V3.  * 

T.  A.  Eorlachcnko  (1955)  rated  that  tho  r^n  ras3  of  0. 

tartakovskyi  tick3  is  rapidly  fr..:d  of  mho i'c'c  j  j  o.’t  .o  c:p:r.V:ont->.l  in-  ' 
feet  ion  :d.th  plaguo ,  in  various  Anu'.v.'.d-r’lo  tho  ol.vy.o  microbe  v^r.i:i3  j 
up  to  171  cloys.  0.  V.  »jfcn -.o*y-va  c.v.t  I.  ?.  Vvlorivisr/  ('-555)  dot  or-  | 
rcined  tho  feet  that  tho  plague  pa-thug  *n  ::ns  or.  :  »vvl  :•  .1  female  II.  asia- 
ticum  aulati.cuu  for  133  days  (this  c:.\u  not  the  t  tit: o).  ( 

In  addition  to  the  facts  in .Licet :d  above,  a.cc;i:.i*V*.t-d  cloving  tho  j 
courso  of  cnccrir.onial  research  on  the  duration  of  r.:wiv-.CL  of  tho  | 

plaguo  micreba  in  tho  bodies  of  ticks,  a  mub ,r  of  cut!; ore  c-:pr  coord  ( 

certain  considerations  on  this  sublet  as  a  revolt  of  their  obs/zvatiori 
in  nature.  Thus,  X.  I.  Xondrashkina  (195?) »  on  the  basis  of  fieding  an 
apparently  unfed  R.  cchxCLsoi  femnlo  tick  infected  cith  plaguo  in  net  wo 
oavly  in  tho  spring  (Iky),  cnmo  to  the  conclusion  that  this  female  tick 
could  ha vo  boon  infected  e.iillo  still  in  tho  nymph  stage  in  tUo  previous 
ye  or,  that  is,  no  less  than  9*5  months  boforo  it  uas  subjected  to  bac¬ 
teriological  examination,  0.  V,  Afcnas’yova,  T.  A.  Eurlachcnko  and  V. 

V.  Shun y or  (19W-195L,  nanus cr in t) ,  uho  observed  a  plaguo  epizootic 
among  marmots  in  Tien  Clan  and  who  found  ticks  in  all  stages  of  Kotanorp 
ph03is  in  nature  infoctcd  T.rith  plaguo,  cono  to  tho  conclusion  that  I. 
crenulatus  ticks  are  cr.pablo  of  preserving  tho  plaguo  microbes  in  thoir 
bedios  jfor  cn  entiro  developmental  cyclo,  that  is,  no  loss  then  tlirco 
years. 

A  number  of  investigators  studied  tho  problem  of  tho  possibility 
of  transnfnsion  of  tho  plague  nicrobo  from  ono  stags  of  dovolop.icnt  to 
tho  next  in  tho  courso  of  motamorphosls.  X.  I.  Kondrashlcina  r.nd  co¬ 
authors  brought  about  tho  transmission  of  tho  plaguo  inicrobo  fren  tho  . 
larvae  to  tho  nymphs  and  separately  frcia  tho  nympho  to  tho  adult  ticks 
of  R.  schulzoi.  M.  D.  Yemol’yonova  end  A.  V.  Xaratayova  observed  tho 
passage  of  tho  plagu3  nicrobo  froa  tho  larva o  to  tho  nymphs  of  I,  crons'- 
lulu3  ticks  during  tho  courso  of  mot?r:orphosi3.  T.  A,  Burlachcnko  do-  j 
tjivdncd  tho  possibility  of  transmission  of  plague  from  ono  nymph  phase! 
to  tho  next  for  0.  tartakovskyi.  lio  transmission  from  3tago  to  stago 
•:a3  produced. 

The  data  listed  exhaust  tiiooo  accumulated  experimentally  at  tho 
present  time  concerning  tho  interstage  tranmaisslon  of  tho  plaguo  nlc- 
jroto  in  ticks.  At  tho  samo  tirao,  the  findings  of  ticks  infected  T.ci’ch 
'plague  in  nature,  which  ticks  woro  apparently  unfed  in  tho  nymph  and 
jimago  stages  of  I.  cronulatus  (0.  V.  if  anas’ y  ova)  and  in  tho  nyrph  cud 
jiaago  stages  of  R.  schulzoi  (X.  I.  Xondrashkina)  ara  taken  S3  fact3  of 
ttho  indisputable  proof  of  tho  existence  of  interstage  transmission  of 
tho  plaguo  pathogen  in  tides  in  nature. 

Sons  investigators  have  studied  the  problem  of  tho  possibility  of 
transovarial  transmission  of  tho  plaguo  microbe.  It  has  boon  proved 
that  in  tho  clutches  of  eggs  of  certain  female  I.  crenulatus  ticks 
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.._.£ .dcd  with  plague  tho  plaguo  pathogen  tra3  r.odiit’.’ncd  In  a  viable 
[stato  up  to  1G7  doy3  (Af?iias*yova,  1956).  Tho  existence  of  tho  plains 
jnicvck.  3  .uor-g  the  cgg3  of  I.  crcnulaluo  was  also  determined  17  a.  D.  . 

I”  •.•vl'yrr.ova  end  A.  V.  Karatayeva  (1953)*  At  the  sons  tireo,  not  a  0  3 r.^Lo 
'or.j  cf  the  larvso  which  hatched  frc.i  theso  eggs  wno  infected  with  plague. 

!  Cxpit'j  the  failure  of  attempts  to  prove  tho  axis  tone  o  of  actual  trans-j 
love  vial  trons  dssion  of  tho  plague  nicrobo  in  ticks  experimentally,  souo 
{art hors  believe  in  thoir  works  that  such  tvav-srdssion  exists  in  ratui’o. 
{in  their  opinion,  findings  of  infected  unfed  larva o  in  nature  sovva  ao 
j  vho  basis  for  ouch  a  conclusion.  Thus,  for  ccorpls,  unfed  lavvao  in- 
jfnclxJ’  with  ploguo  under  natural  conditions  in  tho  caso  of  1.  crsnylatu.3 
ticks  have  been  found  in  Tien  Shan  by  0.  V.  Afanasieva. 

A  study  v..s  also  iivado  of  tho  problem  of  tho  possibility  of  activo 
ta',r.;.Tla.i.*.on  of  plague  pathogen  by  ticks  frea  a  sick  to  a  healthy  sni- 
r.cl.  Such  t.  as;dssion  could  bo  c:c:  jXished  by  A,  K, ' Borur-nkov  and  G»{ 

D.  i';n:kov  (1933),  but  only  ur.dre  condition  of  interrupted  feeding  of  ‘ 

H.  ccvps/.co  t:lck3  token  half-fed  from  infected  hosts  and  tranoplaritsd  tb 
healthy  dwarf  souslJirs.  K.  I.  ICordrnshkir.a,  V.  A.  Ilorlin  and  Z.  A.  Obu¬ 
khova  (19 3-1951,  manuscript),  repeating  tho  expcvir.out  by  A.  X.  Eorzcnf 
kov  ar,d  G.  D.  Donskov  with  half -fed  X.  schulsoi  ticks  on  infected  dwarf 
jcovdlks  did  rot  obtain  doar-cut  results.  Although  it  ras  possiblo  toj 
{infest  tho  healthy  ssuslik3  with  plague  tho  author 3  did  rot  find  any  ofj 
tho  infected  tic!:s  transplanted  on  two  cousliks  which  died  of  ploguo. 

In  this  caso,  tho  possibility  has  not  been  ruled  out  that  tho  cored. Iks 
which  died  wero  infected  either  by  neons  of  eating  tho  infected  tides 
or,  as  tho  authors  supposo,  by  contamination,  that  i3,  by  rubbing  in  tho 
infectious  oxcrcacnt  or  contents  of  tho  internal  organs  of  crushed  tick,). 

In  tho  caso  of  0.  tartakovskyi,  T.  A.  Burlachcrko  proved  tho 
possibility  0f  plague  infection  of  healthy  tost  anirnla  by  near.  3  of  :n 
-infected  tick  bite  if  tho  tick  had  been  removed  from  an  animal  sick  t/ith 
‘olagiio  r.o  longer  than  three  days  beforo  .being  ti*ensplantcd  to  tho  hos.ltpy 
’rr-krcl.  Thereby,  it  was  Impossible  to  produce  infection  of  th-;  redent 
ter  longer  periods  or  by  a  tick  which  had  undergone  Motor orp: 10 0 13 
I'ftor  tho  infecting  feeding,  | 

I  A  caeo  of  experimental  infection  of  a  cor. el  with  plague  by  0.  tor- 
'  .toko  vokyi  tick3  (T.  A.  E-rolachonlco,  nanupeript)  deserves  attention,  but 
•  ■n  this  caso  tho  possibility  has  not  been  ruled  cut  that  tho  cornel  xras 
pt  infected  by  tho  tick  bite  but  rather  by  e.*..;o  otlw  r.othcd,  bccauso 
were  cf  tho  ticks  hod  been  crushed  by  tho  cored  during  tho  oerverinent. 

£.3  is  seen  fren  what  ha3  been  presented  above,  the  possibility  of  transl 
lilss3.cn  of  tho  plague  pathogen  by  tho  bite  of  infected  ticks  d  iving  in- 
p err opted  feeding  should  be  rogardcd,nost  likely,  as  a  mechanic  ml  tran3- 
er  cf  tho  infectious  principle  fren  a  sick  to  a  healthy  animal. 

These,  in  general  outlinos,  aro  the  factual  materials  accumulated 
*>t  tho  present  tine  on  the  problem  of  the  possible  cp3.ec etologi col  sig- 
Aificar.ee  of  ticks.  lot  us  now  proceed  with  the  analysis  of  thin  ma¬ 
terial.  As  is  seen  frn  the  material  prooonted  above,  at  present  it  an;-1 
ce  consi.dcrcd  proved  beyond  doubt  that:  a)  ticks  of  different  sogc3.cs 
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:nn  bo  infoctcd  with  tho  plaguo  pathogen  c  vj.nri  it  ally  and  in  nature,  [ 

jhorcby  tho  percentage)  of  ticks  infected  nay  bo  v:ry  high;  b)  there  is  ••} 
possibility  of  prolonged  preservation  of  tho  plnguo  nieveba  in  tho  bodies 
Of  ticks;  o)  thero  ia  a  possibility  of  twnsnisclcn  of  tho  plrguo  niciobo 
by  ticks  frei  ono  developmental  stage  to  tho  next;  d)  th;ro  la  a  possibi¬ 
lity'  of  infection  of  a  healthy  rodent  with  pl-^guo  by  neons  of  a  bite  of  j 
an  ixodial  tick  during  interrupted  feeling  as  ’./oil  r.o  by  tho  bito  of  an! 
argasid  tick  at  tho  time  of  a  second  feeding  in  tho  sono  uavolcp.v.ital  j 
ptago  in  a  period  of  no  vjoro  than  threo  days  after  tho  infecting  feeding 
if  tho  tick*  i 

The  possibility  of  infection  of  a  rodent  with  plague  after  chewing . 
n  an  infected  tick  end*  subsequently  eating  it  o v  iubb'.’g  its  c  'civ.icnt  j 
aid  tho  contents  of  its  organs  into  tbs  skin  r.ay  bo  cor-sAdoved  indirect-} 
Jly  proved  (X.  I.  Kor.urachkina,  V.  A.  Berlin  and  Z.  A.  Cbifdiova,  0.  V.  j 
Afanas’yova  and  others).  A3  for  trancovarlal  tran*  :.>l3oion  of  tho  plague 
kicrobo  in  ticks,  this  can  ba  dot ea\ ’lined  reliably  only  under  ore  crimen-  j 
lal  conditions*  ] 

It  should  bo  emphasized  that  to  doto  n ono  of  tho  investigators  has  j 
icon  able  to  produce  infection  of  a  healthy  relent  with  a  tick  which  hn;j 
mdougono  metamorphosis  after  an  infecting  feeding.  It  is  important  to  j 
liroct  attention  also  to  tho  fact  that  despito  the  high  Cogreo  of  3ufcc-j 
dousnoss  of  tho  ticks  thcnsclvo3 ,  oil  caoos  in  viiich  it  was  possible  to 
Infect  a  rodent  with  a  tide—  an  ixodial  tick  during  interrupted  feeding 
>r  an  argasid  tick  at  tha  timo  of  a  second  feeding—  represent  isolated, 
lases  in  a  large  number  of  experiments  performed.  Thus,  for  crr’plo,  iii 
iho  experiments  of  K.  I.  KondrasliIcLr.a,  V.  A.  llcvlin  cud  Z.  A.  Obukhova 
l,  schulzoi  ticks  wera  49.4  percent  infoctcd  when  they  fed  on  cousliks 
jick  with  plague;  when  half -fed  ticks  finished  thoir  weals  on  healthy 
;ousliks  it  was  possible  to  produce  tho  plague  infection  in  only  two  out 
>f  12  souslika,  altliough  in  total  ticks  which  had  boon  half -fed  on 
;  ilague-infocted  souslika  before  this  had  finished  their  feeding  on  thos^ 
.2  souslika.  Tho  sens  authora,  attaching  ?78  tick3  first  half-fed  on 
ilok  animals  to  20  guinea  pigs,  were  unablo  to  prcduco  a  single  case  of 
plague  infection  of  a  healthy  guinea  pig,  although  tho  infection  in  tho 
licks  themselves  reached  10  percent  ?n  this  experiment.  T.  A.  Eurlachcn- 
:  :o  produced  a  plaguo  infoctiin  in  only  seven  cousliks  out  of  49  by  a  sc-| 
toad  feeding  of  tho  0,  tartakovekyi  ticks  on  healthy  animals  one-two  dew-3 
ifter  tho  infecting  feeding,  although  in  her  experiments  f roa  10  to  100 
licks  fed  a  second  tins  on  oach  animal,  and  infection  in  those  ticks 
J  aunted  to  93  percent  during  the  first  two  day-3  aftar  tho  infecting 
feeding. 

I  Tho  mechanism  of  transmission  of  the  plaguo  pathogen  to  healthy  ani} 
imls  In  those  few  cases  where  such  transmission  could  bo  accomplished 
Also  remains  unclarified.  To  date,  tho  problem  of  whether  tho  microbes 
of  plague  simply  survive  in  tho  tick  organism  or  whether  those  nicrobos 
are  capable  of  multiplying  in  tho  tick  digestivo  tract  has  not  at  all 
boon  clarified  either. 

Finally,  tho  effect  of  a  stay  in  tho  tick  organism  on  tho  basic 
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■properties  or  microbes,  particularly  on  thoi  i*  virulence,  remains  uncloak, 
j  Opinions  of  investigators  differ  on  this  subject:  while  II.  D,  Xenol’yaj- 
jr.ova,  A.  V.  Karatayeva  and  V.  V.  Slvuncyov  ro'co  a  high  degree  of  virulor.co 
•in  plague  i.iicrobo  strains  i  col -.ted  frc.i  tides,  tho  :;atori  ols  of  L.  M.  ' 
iOeadchaya  (1957)  shew  tho  instability  of  such  ctra*n3  ar.d  indicate  that 
.whan  those  strains  aro  kept  in  a  -uu  their  virulence  weakens  moro  ofj- 
!tcn  and  more  rapidly  than  that  of  -  trains  obtained  free;  fleas  or  rodents 
'sick  with  tho  acute  f  orris  of  plague.  j 

j  An  rr-’lysi3  of  :  :afc;,ri?ls  listing  at  the  present  t5:  c  leads  to  thoj 
jc  meins  Jon  that  ir  edial  and  av.y.sil  ticks  cannot  to  of  cr  :  i^por-| 

jt-nce  in  the  develop  rent  of  cplzc  jIIcs,  that  is,  3n  the  c-uteneivo  spread 
of  the  pla.-.uo  pathogen  among  tho  .  ’  »t  population.  i 

•  tilth  respect  to  is-xdial  ticks  /a is  cncloion  3n  '  uk-irntiated  by  j 

j  the  ertrv'o  difficulty  cud  perl  ape  lire  3:  -possibility  of  innnc.iilting  tb’o 
jpla^ae  nicrobo  to  a  healthy  miaul  by  r.eans  of  tho  bite  of  a  tick  vhichj 
jh  as  undergone  metamorphosis.  The  tren:._dsslon  of  tkj  pathogen  •:’  urine; 

‘ rAerruptsd  feeding,  which  is  noro  ov  loss  haphazard,  r’nrot  bo  regular 
•erd  frequent  in  nature.  Even  if  wo  o.sshio  tho  possibility  of  plaguo 
Jtrcns/iission  by  tides  which  havo  undergone  metamorphosis  after  infect!/.' 
jlho  biological  eh  react eristics  of  iso: dial  ticks —  thoir  prolonged  devolj- 
pyr.ental  cyclo,  feeding  (normally)  onco  during  each  stage  of  develop- 
•r.cnt—  orccludo  tho  possibility  .of  rapid  and  extensive  spread  of  tho 
plague  pathogen  by  ticks  among  rodents  even  if  we  nrko  this  assumption, 
j  For  0.  tartakove’eyi  argasid  ticks  which  rro  fed  a  second  tine  in 
each  stags,  T.  A.  Buiiaehcnko  deter. lined  tho  fact  that  tho  majority  of 
(infected  ticks  olininatos  tho  nicrobo  ?'n  a  poried  of  or.a-ono  and  a  half' 
oaths  after  tha  infecting  feeding,  while  transmission  of  tho  microbo 
to  healthy  uninols  is  possible  only  during  tha  first  threo  days  aftor 
infection  of  tho  ticks.  Both  Russian  investigators  (Fedorov,  Rogozin, 
Fcoyvk,  1955  and  others)  and  foreign  investigators  (Pollitsor,  195^. 
jlluttal  and  others)  have  coma  to  tho  conclusion  that  ixodial  and  argasidj 
i  ticks  cannot  piny  an  essential  part  in  tho  development  of  plaguo  eplzo-j 

otic  3.  i 

|  At  the  ccaa  timo,  tho  idea  cannot  bo  ruled  out  that  tho  duration 
preservation  of  pleguo  in  tho  tick  organ  im,  at  least  in  part  of  the 
■tick  population,  tho  possibility  of  interstage  end  possibly  transovax»ial 
ran;- lies  ion  aid  subsequent  infection  of  hoaltliy  relents,  if  not  by  bltp 
:ven  by  clicking  or  crushing  tho  tides,  can  account  for  tho  significance 
'o  '  ticks  in  tho  carriage  of  infection  through  tho -co-callcd  "  inter  cpizo^ 
'/tie  periods*  and  in  tho  occurrence  after  that  of  tho  first  eases  of  dis- 
'--■so  mong  rodonts  in  new  and,  as  a  whole,  less  immuno  rodent  populatio^i. 

•  Thus,  K.  I.  Kordrashkina  (manuscript)  points  out  with  respect  to 
£>ne  epizootic  that  the  "beginning  of  tho  spring  epizootic  did  not  coin¬ 
cide  with  tho  awakening  of  cousljks  from  their  winter  sleep  or  with  tho 
period  of  tho  highest  census  of  Hcopcylla  setosa  flca3  nor*  with  tho  be¬ 
ginning  of  colonization  of  young  eousliks.  It  coincided  with  the  mass 
spring  pirssitizatlon  of  R.  sohulzoi  ticks  on  eousliks".  Tho  author 
ycncludcs  that  "ticks  cot  only  carried  tho  plague  infection  through  tho 
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winter  intcrcpirsu  tie  period  but,  also  wore  tho  CviUCC^  ’,£  occurrence  of , 
epizootics  among  dwarf  souslik  populations0 .  H.  D.  Ycmol'yur.evn  (19^‘jjj 
points  out  that  in  tho  Transbaikal  mass  cpring-svner  tick  Lu*oat vilcn  < 
of  tarbogans  with  I.  crcnulatv.c  ticks  not  urcc. ’only  coincided  with  tho 
onset  of  a  plaguo  epizootic  in  tho  tn-bagsns,  Ilowavor,  •  •.  c?  ••:vt  help 
but  ophaclzo  that  conclusions  concerning  tho  possible  vote  of  argusid 
and  Ixodial  ticks  in  tho  long  preservation  of  tho  pic  quo  pathogen  rr.d  { 
carriage  of  it  through  tho  inter epizootic  period;  c:o  d.yivsd  airply  •  : 
indirect  considerations  and  so  far  have  not  boon  convincingly  proved  by! 
anyone  either  c*::p oriment  ally  or  leader  natural  <.onditlons. 

In  conclusion,  wo  should  like  to  note  that  for  more  cm. plots  oluol- 
dation  of  tho  epizootological  rolo  of  ticke  in  plaguo,  it  is  ii -.portent  \ 
to  direct  attention  of  investigators  chiefly  to  the  solution  of  tho  fol¬ 
lowing  problems:  a)  careful  checking  of  tho  possibility  of  trors.  ierf . ■  n 
of  -tho  plague  pathogen  to  a  healthy  rodent  by  a  tick  which  has  urd to 
metamorphosis  after  on  infecting  feeding;  b)  chocking  of  tho  possibility 
of  creation  of  an  o:rpor:  -  cental  epizootic  in  a  group  of  ausecptiblo  ro-) 
dont3  ur.dor  conditions  vhevo  other  vectors,  a  side  from  ticks ,  have  be:;; 
excluded  (according  to  a  system  similar  to  tho  oe.porieteuto  of  tho  !•  do.  n 
commission  on  fleas);  c)  study  of  tho  mechanism  of  franc '.lesion  of  tho ; 
plaguo  pathogen  by  tic!<3  after  a  bite  and  other  methods  of  infection ;  i 
d)  elucidation  of  tho  fato.of  tho  plague  nlcro’c  u  tho  bodies  of  tickq; 
o)  planned  and  directed  search  for  ticks  infected  with  plague  in  nature 
al  foci  during  intorcpizcotle  periods  and  study  of  tho  conditions  of  j 
carriage  of  the  pathogen  by  tho  ticks  from  one  cpisootic  period  to  the ; 
next.  | 

From  everything  presented  tho  following  main  conclusions  c’m  bo 
drawn:  1.  tho  epizcotological  significance  of  ticks  in  plague  has  t -  \ 
inadequately  studied,  since  a  mob  or  of  important  questions  regain  un¬ 
answered.  2.  oxisting  materials  permit  us  to  conclude  that  txodlal  m. 
argasid  ticks  cannot  bo  of  essc.itial  inportar.ee  in  tho  development  of 
epizootics.  3*  it  nay  bo  assumed  that  ixedial  and  argasid  tick3  cun 
one  of  the  factors  providing  for  tho  carriage  of  plaguo  through  inter- 
epizootic  periods  lasting  many  years;  however,  this  idea  needs  factual 
confirmation  by  experiments  and  observations  in  nature.  4.  study  of 
tho  opizootologicsl  3ignificar.ce  of  ticks  in  plague  should  bo  continue  l, 
and  special  attention  should  b3  paid  to  the  study  of  the  part  played  bwl 
ticks  in  the  long  maintenance  of  the  natural  focallzatlon  of  plaguo  ami 
study  of  the  fate  of  the  plaguo  microbe  in  tho  tick  organism. 

Bibliography 

1.  .If anas' ye  va  0.  V.  Ike  Duration  of  Preservation  of  the  Plaguo  Mi¬ 
crobe  in  tho  Eedios  of  Inodes  Cronulatus  Ticks,  ICC;.  ^-’L’dvJ'h*;^ 

Ard ntsVo^o  ranchno-Tssl.^oyntrl »s?^gq_pj,2pt.iuypT>ir---; -'go.  T?u.;titnt&  I 
’(Works  of  tho  Central  Asiatic  Scientific  Research  Plaguo  Institute, 
l!o.  2,  1956.  .  j 

2,  Borzenkov  A,-  K.  and  Donskoy  G.  D.  Experimental  Infection  of  Hyalc:  :a 


112 


~,Y'' r  •**.<->  -•**  ?«*•*  «.->  j.  .  *.*/  r?.v  •  •  •  ••• 

i  «c..  '!.r;o  Schvlao  ii  Geiilottko  Ticks  vi’ch  ?lr"ue,  1929.  ,/V'.c!-»)1 v  'y.i. 

ryfi.,  ™.A«i ,J eta*,  or  ^ia.to 

’o  *;*--»  *rV..:,Xwlo-y),  Vol.  AJLC,  Ho.  1,  I933.  °J 

I3*  T«  '  V-  „  ??  Probl:'‘  °r  Ponniblo  Ir-'- nr ’  lesion  of  Pln2uo 

j  Jrti oc tcon  by  OrnithoCorus  Tarc-rovsk/A  Sinks.  Vv-7y 

j  19^?' 

‘!K  ‘7*:i  -V^vrkiy  A.  :;.  Tho  Preble;  cf  tho  Rolo  of  Ectc- 

j  xi^i^iSof3*  Vox.! 

I5,  2*°  J**  *»?»  negate  of  Couth  r.ct  iVsns-  j 

I  h  ■'••V:  •\.S?hlri  1.  M,i;;oo0  VosJ‘*~»'  (v  -  of  tvrTv^;.  "h^/  o :,V4 

I  a«tu«ti  of  vox^mx^m 

|6‘  D*/rd  ^vaiayova  A.  Y.  Tho  Problem  cf  the  Ccratio^ 

i  V>V J  "  r ’n^r?.- °''  2%Pc?ri3inar^“3  Bodic'3  o£  ^adoa  Crcrulatus  i 
*  ..  \V‘  -  d’.’Jj.Mi. *  Vol.  XX,  1933.  j 

r  *V;VlV:,u/1  ?-•  n*  ‘"^Silols  for  KncMcc^o  about  Ticks  in  Connection  ? 

^VU;V01,  SbutJy  331  tbo  Southeast  PSFSR.  YostJ- 

o.  &*&  &  ig9^' 

$£*%. :'voU^.^3A  g^”*50*"4"  "»T*  01“  &***• 

).  A'j;:.h  :.:..'’<ina  X.  I.  Tho  Rolo  of  Pfupiccphaluo  Schulsoi  Ticks  in  tho 
f4 Jooalif **?“  of  Pl0-3UC.  Scientific  Coufevonco  on 
*;7n^  7i0n  of  tho  ParticulasOy  Eo.njerouh 

1957-  *««*“»*»•  s$ 

|l°*  L"ttcr  U  tha  ^Wof  Sii^lrov^roa  Russian  . 

11.  Po]lit3;.v  P.  in  Pcoto,  Genova,  193b, 

*2,  °,u,tlir^;  °f  rd-3^o  JVjidcniolosy  in  tho  Transbailca . 

;i  i-^tolia.  VcrIHmoudiusk,  1928. 

^tHi?Tr?V*  M;,  Tick3-*  P1'^3  Reservoirs. 

«,  ^.vivV1^2;^  Vol.  XX,  No.  1,  1930. 

*  ‘Modiia.VscOT^il??  ‘  Z*  and  Fa0Drjk  B*  S*  Pla2U0  Prophylaxis. 


J  *  vrr,V.  .:.*‘#  v*:i  A.  ...  Tho  Preble  1  cf  tho  Rolo  of  Ectc- 

!  t  •oV-L.v.7«^7  C^it r'llua  10b  ::.ot  in  tho  Koh! 


Colov  .0. 

-x«  k  i.  A 

p.? 

r.  n:  L  t 

:-3  of  -n 

c 

'ol-fy  of  Pin 

XI 

»  -To. 

1,  1930 

Ys:  : 

.->1  t-.; 

- ,  \f 

-  V  M  A4  #  , 

b- 

•1.-0 

'•* 

T^.vnr.’v 

«  •  f 

Sihlri  ■ 

In 

ctit’v 

tj  of  Si' 

xh  : 

oi«ye; 

:ova  11.  3 

of 

l-vc.e 

vivation 

pp  237-^® 

Problem 3  of  tho  Pathogenesis,  Therapy,  Vaccine 
Propliylaxis  £i2 id  Diagnosis  ox’  Plaguo 

•  •  Characteristics  of  ths  Pathogenesis  of  Ih'lr.rsy  Pneumonic 

Plaguo  and  thoir  Epidemiological  Signific-meo 

V.  II.  Lobanov,  V.  F.  Sivslobov,  V.  X,  Corolchor,  II.  P.  Ar- 
kharwol'skaya,  0.  A.  Ebk3hauova  ( ’^erased),  Yo.  I.  A’/xr'ynova 

Stato  Scientific  research  Institute  of  Hicrobiolo.jy  and  rpidc.rLolc.'y 
\>£  the  Southeast  USb?.  (Saratov)  ar.d  Mid  Cuviyovsksya  Plague  Station 

Litre  due  tion 
% 

Tho  pvo’olaa  of  tho  r.cehanira  of  occuxvcncs  of  priory  pneu.  onic 
blaguo  remains  controversial  to  date.  There  is  no  adequate  concept  in 
pxistenco  concerning  tho  <Jyn£aic3  of  tho  development  of  tlds  disease, 
nd  there  ax’o  no  ideas  which  would  bo  scicnti’ficelly  srbute  .Mated,  to 
tho  proper  degroo  concerning  tho  infcctiovonoso  of  pnov.-.onic  plague  fox’ 
persona  aroxuxd  tho  patient  in  ono  period  ox*  another  of  tho  development 
<>f  his  discaso. 

.  Tho  majority  of  authors  studying  outbreaks  of  p;ie.v*ouic  plaguo  rid 
ts  pathogenesis  aro  Inclined  to  fceliov3  that  plague  pi'  evnonin,  is  an  in-] 
ependont  fora  of  tho  discaso  in  which  from  tho  ve.-y  onset  pudgier  ray  &y 
toms  aro  predominant.  This  fora  of  disease  occurs  by  labeling  air*  in- 
ccted  with  plague  microbes,  that  is,  tho  infection  occurs  aorogenieallj 
,t  tho  sarao  timo,  to  date  there  is  no  agreement  on  tho  question  of  how 
ho  plague  pathogen  penotrates  into  the  pulmonary  tiscuo  in  a  droplet 
:  nfcctlon. 

Somo  invostigators .  for  example,  S.  G.  Xuleslia  (1911 ),  and  II.  II. 

I  lednitskiy  (1911,  1913/  and  others  believe  that  tho  plague  microbes  do 

5ot  penetrate  immediately  into  the  pulmonary  tissue  tilth  the  inhaled  aixj 
ut  rather  first  settle  on  the  tonsils  ar.d  mucosae  of  tlio  nasopharynx  aril 
vrachea.  Here,  in  tho  opinion  of  those  investigators,  an  inflsmatory 
rocoss  dovolops  which  leads  to  the  formation  of  nccx’osis,  aa  a  rosult 
f  which  tho  mass  of  plague  microbes,  "proliferating  through"  tho  capill¬ 
ary  and  vein  ’.rails,  penetrates  into  the  bleed  and  is  carried  into  the 
ung  tissue.  These  authors  base  their  conclusions  on  the  fact  that 
hange3  in  tho  tonsils  and  tracheal  mucosa  should  bo  considered  the 
irst  plague  lesions  in  pneumonic  plaguo  by  virtue  of  their  quantitative 
hd  qualitative  changes.  Therefore,  pr.oumoric  plaguo ,  in  their  opinion, 
is  a  sccondaxy  phenomenon  (hematogenous ) , 

1  Other  authors—  II.  l-I.  Kolesnikov  (1932),  S.  I.  Potin  (1914),  Uu 
Ijicn-tieh  (1925),  V.  K.  Vysokovich  (1897),  P.  P.  Zabolotnov  and  3.  II. 
Shmidt  (1930)  and  others,  also  based  on  the  study  of  pathological  change 
ijn  human  organs  and  those  of  experimental  animals  which  died  of  pneumoui 
pb.afrue.rJbolicvQ  that  in,  ihljX-£rirTi'-^f,--t> - - 
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! 2  .-.;lop  from  tho  very  onset  directly  in  tha  lung  tissue  (bronchlolos,  | 
alveoli).  In  their  opinion,  plague  microbes  pci:  otvute  immediately  into; 
tlvj  bronchioles  and  clvcoli  along  with  tho  inhaled  air,  so  a  result  of 
which  p ii’cuy  plr.guo  p::o«.v:onia  occurs. 

Such  opposite  conclusions,  in  our  opinion,  were  tho  result  of  tho 
fact  that  Investigators  studied  erdavor  material  which  could  not  givo 
tho  correct  idea  of  tho  dynamics  of  tho  infectious  iJroces3  in  tho  pneu¬ 
monic  fern  of  plague.  Cadaver  r.  Aerial  gi/ea  us  an  idea  only  of  tho  on 
.»tr*go  of  tho  process  t.hich  pvodr  ees  errors  led;  is  in  tho  entire  body 
[(includin'.;  tho  tcruil;  and  t’.j  tvachca);  c:qj  or  ivirr.tr.  cn  tho  rcproductio; 
pf  pro-.  euic  plague  in  laboratory  anh..al3  ’.:cro  perf  ;v«c<l  with  primitive 
:qutp  *.cni  t'ivi  on  a  ..rail  number  of  animals. 

!  In  ord.r  to  wicr  stand  correctly  tha  d aval ey. eon tal  dynamics  of  pri 
■wry  pncwnic  plrguo  it  i3  necessary  to  ebserv ;  at  least  two  condition 
l)  tho  observations  of  tho  dcvoley  ivAt  of  tho  ? if cetious  process  shodd 
oo  r.wdo  methodically  from  tha  beginning  of  its  occurrence  (that  i3,  f rev i 
ho  tiro  of  infection)  until  tho  death  of  tho  organism;  ouch  cccsei’Jrient; 
•;an  o.ely  bo  conducted  on  .animals ,  but  on  q.dto  largo  numbers  of  then. 

’i)  infection  of  experimental  ani-nls  (guinea  pigs  sro  bast)  should  bo 
parried  out  only  by  tho  inhalation  method,  which  i3  closest  to  tho  natur¬ 
al.  route  of  infection—  tho  acrogcnic  route. 


J 


The  experiments  boing  described  below,  which  aro  part  of  tho  wor!c3 
i'hich  wo  carried  out  under  tho  direction  of  Professor  V.  II.  Fedorov,  . 
'-how  in  all  evidence  that  tho  inhalation  method  of  infection  in  the  bos4 
’or  reproducing  tho  picture  of  primary  pneumonic  plaguo  in  guinea  pigs. 

Method  of  Work 

Guinea  pigs  weighing  300  to  400  grams  were  infected  aerogonically 
with  a  virulent  plague  ulcrobo  culture.  For  this  purpose,  they  were 
placed  in  groups  of  20  in  a  chamber  of  tho  Inhalation  apparatus  for  30 
rjinutos  which  was  specially  constructed  at  tho  "Kihrob"  Institute.  An 
aerosol  pads  of  a  plague  microbe  evituro  was  also  introduced  into  the 
oliauber. 

}  At  different  periods  after  infection  t/ith  tho  aerosol  culture, 
pacifically  after  10  minutes,  ono.hour,  tiro,  threc-3ix,  12,  2k,  3 6,  48,1 
0  and  ?2  hours,  wo  killed  three-four  guinea  pig3  at  a  tine  and  subjocteji 
loir  organs  to  a  careful  bacteriological  study.  From  each  guinea  pig 
1|9  cultures  of  differont  tissues  and  organs  were  nado.  Bacterial  cultures 
ijoro  made  from  tho  following :  conjunctiva,  cervical,  submardllary  and 
supraclavicular  lymph  nodos,  tonsils,  tho  bono  marrow  of  tha  stornun  andj 
vertebra,  the  tracheal  mucosa,  lymph  nedos  at  the  tracheal  bifurcation, 
T'ungs,  heart  muscle,  blood,  llvor,  spleen,  kidneys,  suprarenal  glands, 
i.jasal  mucosa  and  nasal  sinuses.  Tho  cultures  ucro  madoea"  blood  agar 
onlv.  These  organs  aud  tissues  wore  fixed  simultaneously  in  70  percent 
rjlcohol  ’and  10  percent  formalin  solution  for  subsequent  histologic  exam¬ 
ination. 
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Results  or  Uq?oviiicnt3 

la  rll,  in  ouv  oiqicrimonts  39  guinea  p:ig3  '"ora  infected  by  tho  in- 
libation  r.c’kcd.  Earing  their  ebay  An  the  chamber  (30  jAuutes) 
l.CSO.CCO.CCO  microbes  or  a  t::c~d;y  ;.gur  culture  or  tho  plr.guo  ilcrobo 

sprayed  iirto  tho  clrhber,  tho  CT  O  cf  *.ivich  was  equal  to  100  vdcrot  js 
to-’  gaia-M  piga  by  subcutaneous  in  j.,;  lion. 

Art;*.'  infection  of  tho  guVrx-a  pigj  they  were  pieced  in  10-liter 
jr*o  ani  were  killed  and  examined  sCtwr  del’iaito  p.rA.ods  of  tine.  The 
;  'oral  results  of  tho  bacteriological  invoshlgativn  or  tho  g.iir.ca  pigs 
fo  shewn  in  Fig,  1. 

As  tiro  result  of  autopsy,  bacteriological  .*»--d  histological  exsainr. • 
bicn  of  tho  organs  and  tissues  of  guinea  pigs  insults  obtained 
which  glvo  us  quite  a  distinct  p5.cti-.ro  of  the  development  or  tho  5;:.?cc’c  • 
|Vjus  process. 

1.  Curing  tho  first  throe  hours  after  infection  no  visible  nacro- 
bccpic  changc3  could  be  noted  in  the  organs  and  tie  ones  of  the  guinea . 


?ig3. 

nistcpathological  study  of  then  shewed  tho  occurrence  of  an  gc* 
iurralatlon  of  neutx*ophilo3  in  tho  lunina  of  tho  bleed  vessels  of  tho 
:v:?;3l  mucosa  and  mucosa  of  the  accessory  sinuses  end  in  the  lumivu  of 
•■ho  traclical  blood  vo3CdIs.  In  guinea  pigs  killed  af  tor  three  hrurs, 

Icattcred  hemorrhages  wore  found  in  the  lungs. 

At  tho  same  time,  oven  in  tho  first  few  minutes  after  infection 
he  plaguo  microbe  was  cultured  from  tho  mucous  ncubrau.es  of  tho  upper 
Respiratory  tract  and  from  tho  lungs.  Thereby,  tho  culture  was  grown 
r.ot  only  from  areas  of  tho  lungs  located  in  the  vi-cinity  of  tho  largo 
bronchi,  but  also  from  distant  areas  (lateral  area).  Truo,  the  culture 
grew  in  tho  form  of  scattered  colonies  from  these  areas,  vhilo  in  cultui 
from  the  tracheal  mucosa  growth  was  more  abundant.  This  is  od.dor.ee  the 
after  inlialation  of  aerosols  by  tho  anirnls  tho  microbes  not  only  sottlci 
cjn  the  mucous  membranes  of  tho  upper  respiratory  tract,  but  also  pene¬ 
trated  deeply  into  tho  lung  tissue  in  all  its  lobes.  This  was  confirmed 
5a  a  particularly  clear-out  manner  by  isolation  of  tho  culturo  from  lung 
Tissues  of  guinea  pig3  killed  in  tho  first  few  minutes  after  tho  infec¬ 
tion. 

2.  On  investigation  of  guinea  pig3  killed  6-12  hours  after  infection 
a  certain  enlargement  of  the  cervical  and  bifurcation  lyrph  nodes  w?.3 
rot  ad  as  ’.roll  as  the  existence  of  snail  foci  of  congestion  in  the  lurgs. 
Cjx  histological  examination  nonpurulent  inflammatory  infiltrates  wero 
fpur.d  in  tho  tracheal  mucosa  of  such  guinea  pigs.  In  the  peritracheal 
tissue  foci  of  serous  inflacnation  Tilth  hemorrhages  wo  re  noted.  Small 
;:.:orrhages  were  encountered  in  the  lungs.  Subsequently  (after  12  hours  i 
r'tcroscopic  foci  of  catarrhal-hemorrhagic  pneumonia  appeared,  and  hyper¬ 
plasia  of  tho  cervical  and  supraclavicular  lymph  nodes  and  of  the  reticuf 
lpr  cells  of  the  spleen  was  also  noted.  I 
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pSi  1.  Results  of  Rr.ctoriological  lamination  of  Guinea  Pigs  Infected! 
py  Inhalation  of  a  Plague  Microbe  Culture.  liio  results  obtained  for  ini 


J-0.  lytiph  nodes  at  bifurcation;  11.  spleen;  12.  blocd;  13.  liver;  14. 
pidnoy;  15.  suprarenal  glands;  16.  cervical  lymph  nodes;  17.  minutes; 
1.3.  hours. 


Despite  the  existonco  of  these  changes  the  plague  mlcrobo  culture 
fould  bo  obtained  from  only  two  guinea  pigs  out  of  3ovens  from  one  it 
yas  obtained  from  the  nasal  mucosa;  from  the  other,  from  tho  mucosa  of 
jpha  nasal  sinuses.  Instead  of  the  increase  in  the  frequency  tilth  which 
Zho  plrguo  nicrobc  could  be  plated  out  of  tho  guilds  a  p  ?.g  organs  e:q>ectcc 
y  reduction  ras  noted  which  created  tho  impression  that  tho  microbes  hac 
<,  isapps'rcd  from  tho  lung  tissues  and  from*  tho  mucous  ncabranos  of  the 
•;„.par  respiratory  tract.  Such  a  “latent0  (in  a  bacteriological  rospcct) 
ried  of  inf  ection  apparently  i3  explained  by  tho  cxistonco  of  somo 
.  ..otcctivo  processes  in  the  guinea  pig  organism,  aihich  tei-porarily  pro- 
'i'-at  detection  of  tho  plague  microbe  culturo  in  such  early  periods  after 
dnfoctlon. 

3.  -In  guinea  pig3  killed  24  hours  after  infection,  dofinito  inflam¬ 
matory  signs  wore  found  in  tho  cervical  lymph  nodes  and  particularly  in  1 
the  lungs.  In  the  lungs  the  foci  of  - - 


O 
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tines  included  olr.es  t  entire  lob  as  of  the  lung. 

The  plague  nievobe  culture  was  isolated  only  fro;:  lung  tissue.  Or. 
histologic  c-canj nation  of  tho  organs  of  thoco  guinea  pigs  change  s  voro 
noted  which  wore  tho  eano  as  in  guinea  pigs  killed  6~ 12  hours  after  in¬ 
fection,  with  tho  difforcaco  only  that  foci  of  pneumonia  were  encounter¬ 
ed  in  them  moro  often  and  they  were  larger.  In  addition,  in  one  ease  S 
a  cervical  bubo  was  found  with  areas  of  necrosis,  hemorrhages  rr.d  a  rer- 
ous-henoi rhagio  exudate  in  tho  tls-ues  suvrou  ruling  tho  brio,  These 
changes  in  tho  lungs  are  ovirtenco  of  tl:c  existence  of  r.  typical. plague 
pneumonia  in  tho  guinea  pigs, 

4.  In  guinea  pigs  kill.;!  36  hours  after  fnvih  v  spread 

of  tho  pnov-.eonic  foci  wa.3  noted.  Tho  changes  in  the  1 ph  redes  rc;:*.*r  - 
approximately  tho  sane  as  previously. 

On  histologic  e:wnination  the  folio*,  ring  were  found:  extensive  ac- 
ei’eiulation  of  neutrcphilos  in  tho  lueina  of  tho  nacal  iiuecr.-al  bleed  ves- 
bald,  its  accessory  sinuses,  and  tho  trachea.  In  tho  subnucosa  of  tho 
rose  ard  accessory  sinuses  there  was  an  infiltration  with  his  tie  eye  c  3 
pnd  lymphoid  colls.  In  tho  lungs  there  was  catarrhal  rr.d  catarrhal -pur-  ■ 
plont  pnou  wnia. 

I  Tho  culture  of  the  plr.guo  nicrobo  was  isolated  rot  only  frea  tho 
iung  tissuo  end  fren  tho  tissue  of  tho  lymph  nodes  but  also  fvera  the 


body  (bactorieaia) . 

5.  In  guinea  pigs  investigated  48  hours  after  infection  extensive 
!  .03ions  wero  noted  in  tho  lungs  including  cany  lobo3.  Areas  of  pevind- 
;nitls  wore  superimposed  on  tho  changes  in  the  lymph  nodes  of  these  gui¬ 
nea  pigs.  In  tho  spleen  and  in  tho  liver  no  apparent  changes  could  bo 
:‘ound.  Tho  mucous  membrane  of  tho  trachea  (ono  ease)  was  covered  :dth  z 
white  coat. 

On  histologic  study  of  guinea  pig  organs  in  this  group  focal  bezorr- 
^ J  7 _ -  a1)  ..m,  it.  _ _  ^ i _ _ _ _ _ v _ 


ipso  was  noted  (ono  caso)  alons  with  tho  naintonanco  of  a  largo  nuaber  cJf 
Aoutrophiles  in  tho  luriina  of  the  blood  vcssols  of  tho  nasal  mucosa  and 

Icoessory  sinuses.  In  tho  trachea  there  were  foci  of  catarrhal  inflan- 
ation  and  necrosis.  In  the  lungs  foci  of  pneumonia  were  found:  in  ore 
030  r  focal  catarrhal  and  catarrhal -purulent  pneumonia;  in  an  other,  cor- 
luent  sorous-hemorrhagic  and  catarrhal  pnextr.onia;  in  still  another,  cen- 
luent  catarrhal-hecorrhagic  and  catarrhal  pneumonia  with  nultiplo  hem¬ 
orrhages  under  the  pleura. 

A  plague  microbe  culture  was  isolated  free  all  organs  and  tissues, 

;  .noluding  ths  spleen,  liver  and  blood.  Such  pathological  changes  and 
the  results  of  bacteriological  investigation  wore  evidence  of  generalize - 
1  ion  of  the  process.  I 

6.  Afterwards  (after  60-72  hours)  pathological  charges  in  tho  lungs 
end  other  organs  were  noro  widespread  and  more  intonso.  The  basic  epeeij- 
:iic  changes  at  this  time  were  concentrated  in  the  lungs.  Lymph  r.odos  | 
warejCUo  ^n.^,  hut,  ancaa^f-peniadc  ; itis-wcrc-ab c cni-f  zcn-c cno-of — • 
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clv.i.  The  tvr.cliv'il  nucoaa  was  covered  :rith  a  mucous  or  bloody  coat,  ar  i 
a  serous  fluid  exuded  frea  tho  ras.il  cavity.  Ew  liver  end  spleen  re¬ 
gained  without  visible  macroscopic  changes. 

Accouling  to  tho  data  of  histologic  study  of  tho  organs  it  is  seer 
that  numerous  areas  of  confluent  serous  seed  catarrh*’ l-hcmorrhagic  pr.cu- 
:  ania  developed  Tilth  an  abundant  accur.ulr.tion  of  plague  microbes  in  the 
alveoli,  blood  vessels,  capillaries  ar.d  interstitial  tissue.  In  tho 
-.leal  mucosa  and  tho  mucosa  of  tho  accessory  sinuses  coronation  was  ob¬ 
served  with  cellular  infiltration  (macrophages,  leucocytes,  lymphoid 
colls).  Accumulations  of  plague  microbes  were  found  cm ong  tho  necrotic 
..lasses  which  hid  separated  from  tho  nasal  and  tracheal  mucosae. 

The  plague  nicrobo  culture  was  isolated  fren  all  organs  and  tie  sue  i 
pud  tho  r.ucous  membranes  of  the  upper  respiratory  tract;  the  growth  of 
tho  culiuro  in  all  eases  was  a  couflu-.it  or.o. 


Discussion  of  Ih  peri: acetal  Data 


An  an '■lysis  of  all  tho  data  which  wo  obtained,  described  schematic¬ 
ally  in  tho  previous  section,  por.vd.ts  us  to  mrlco  a  number  of  generaliza¬ 
tions .  Tho  fact  attracts  attention  tint  not  all  tho  lymph  nodes  vero 


’always  involved  and,  were  affected  chiefly  in  tho  lato  periods  of  tho 
jliscaso.  Those  lesions  developed  initially  without  periadenitis,  and 
only  after  43-72  hows  wore  all  tho  sle..;ont3  of  tho  plague  brio  obssrvee 
n  then. 

It  should  also  bo  noted  that  tho  plague  microbe  culture  was  isolated 
:  ji  tho  forma  of  scattered  colonies  from  tha  mucous  membrano  of  tho  upper  ] 
respiratory  tract  during  the  first  threo  hours  after  -too  infection.*  I 

Subsequently,  in  periods  up  to  24  hours,  it  was  isolated  in  only  two 
cut  of  seven  eases  from  tho  nasal  mucosa  and  from  its  accessory  sinuses, 
luring  the  period  from  24  to  36  hours  tho  cuituro  was  not  isolated  at  all 
cnly  after  pneumonic  foci  appeared  in  tho  lungs  and  tho  infectious  pro¬ 
fess  took  on  a  generalized  form  acid  the  mucous  mc-mbranos  of  the  upper 
respiratory  tract  were  covered  T.rith  a  purulent  or  purulent-hemorrhagic 
{cat  rich  in  plague  microbes  did  tho  culture  begin*  to  bo  isolated  con- 
.  tantly  and  abundantly,  as  occurred  in  the  last  hours  of  tho  disease. 

!  Tho  coat  on  tho  mucous  membrane  of  tho  upper  respiratory  tract  ua3 
apparently  mado  up  of  phlegm  exuded  from  the  pneumonic  foci.  Therefore, 

4  secondary  dissemination  of  tho  plague  bacillus  occurred  over  the  mucous 
membranes  of  tho  upper  respiratory  tract  with  a  marked  ir.creaso  of  in¬ 
flammatory  phencacr-a  in  them. 

|  Tho  observations  mado  permitted  us  to  understand  tho  mechanism  of 


Occurrence  of  primary  pneumonic  plague,  and  succeeded  in  establishing  th 
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Plaguo  microbes,  after  inhalation  infection  (by  tho  droplet  vouto) 
passing  through  the  upper  respiratory  tract,  settle  cn  tho  nucou3  ncm~ 
jrane  (larger  aerosol  particlos)  and  the  email  particles  of  tho  aerosol 
penotrato  into  the  deep  areas  of  lung  tisauo.  In  tho  sito  of  localisa¬ 
tion  of  plaguo  microbes  inflammatory  phenomena  occur,  in  which  to  vary¬ 
ing  degreos  tha  local  (regional)  lyirph  nodes  aro  involved. 

In  lung  tissuo  pneumonic  foci  of  tho  lobular  or  confluent  pneu-onln 


,racu  ana  jlo 

tho  phenomena  in  the  lungs  predo; irnio  over  the  other  phenomena.  Begin- 
ling  with  this  time  (after  hours),  as  indicated  above,  secondary  die- 
tc.iiinatioa  of  tho  plaguo  microbes  occurs  over  the  mucous  nc.ebrcavi3  of  tl  o 
trachea,  nose,  nasopharynx,  nasal  si, vises  because  of  the  sputum,  produced 
by  tho  pneumonic  foci. 

Based  on  tho  data  obtained  it  may  bo  stated  that  tho  excretion  of 

Ilague  microbes  from  a  sick  organism  into  tho  environment  is  possible 
hroughout  tho  entire  period  of  tho  disease  and  that  it  occurs  by  tho 
ame  route  by  which  they  penetrated  into  tho  guinea  pig  organism  at  tho 
imo  of  infection—  tlirough  tho  upper  respiratory  tract.  However,  in 
ifforent  periods  of  tho  pathological  process  this  excretion  differs 
uantitativoly.  In  this  connection  tho  discaso  process  can  bo  divided 
nto  three  periods. 

I  Iho.  first  poried  lact3  up  to  tlirco  hours  in  guinea  pigs.  At  that 
ilrao,  tho  plague  microbes,  after  settling  out  on  the  mucosa  of  the  upp-.r 
respiratory  tract  after  inhalation,  can  again  bo  excreted  from  tho  mucous 
nembrana  into  the  environment.  However,  they  are  excreted  in  very  inclg- 
i  if  leant  quantities,  and  this  can  hardly  bo  of  epidemiological  slgnifl- 
tanco. 

Tho  second  period  lasts  from  six  hours  after  infection  to  36  hours. 

1 1  this  time,  the  plaguo  microbes  cannot  be  plated  out  from  the  nuocu3 
r  embrano  of  the  upper  respiratory  tract  in  tho  majority  of  cases?  there¬ 
fore,  exorotlon  of  then  into  tho  environment  i3  not  voiy  probablo. 

Tho  thiid  period  begins  with  36  hours  after  tho  infection  and  lasts 
rntil  tho  animal  dios.  It  is  characterized  by  an  abundant  contont  of 
plague  microbes  on  the  mucous  membranes  of  tho  upper  respiratory  tract, 
is  a  rosult  of  this,  tho  excretion  of  plaguo  microbes  into  tho  environ¬ 
ment  together  with  the  sputum  expectorated  from  the  patient’s  body  nay 
ca  considerable. 

I  Therefore,  the  first  and  second  periods  of  the  disease  cannot  bo  of 
essential  epidemiological  significance,  whereas  the  third  period  undoubtl 
e'dly  is  of  great  epidemiological  importance, 

|  Observations  made  during  outbreaks  of  pulmonary  plague  confirm  tho 
data  which  we  obtained  experimentally.  Cases  among  people  surrounding 
the  plague  patient  have  occurred,  as  a  rulo,  only  when  the  pulmonary  pro-* 
cpss  va3  ftlly  developed  in  the  patient.  Tho  association  of  healthy  peri 
spns  with  the  sick  persons  during  tho  first  few  hours  of  tho  disease  us-j 
ugUly. did , rot  lead  tn  1 n frr-M rn-oS^.ca--(-&>dLloa--td-ch^ - - 
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Conclusion 

I seed  on  e  v-m-ythirg  presented  above,  t?o  ere  cosing  to  tho  follo;dLn]j 
conclusions 1  I 

1.  .VCt:!*  inhalation  infection  or  guinea.  pigs  with  plaguo  the  nic- 
Jachcs  mot  only  subtle  on  tho  nucous  v-:  'V.v.sos  or  tho  upper  respiratory 
tract  hut  s.lco  p onctrato  into  tho  c.pifo  ot*  t'c  lungs—  into  tho  clvcol}., 
(:ro:.v!’.'ol :o  i.r-l  terminal  bronchi.  As  j  no  10  nlnbos  cf  tor!  tho  in- 
f  notice  pV-g-io  :  Aerobes  r-ro  found  in  0:'  Cfev-nt  cr:-r.3  or  vi.D  Xvrmj3j  in*' 
eluding  tho  central  portions  of  tho  pulr.r*:?ay  lobes. 

!  2.  ?atv.ologicol  changes  produced  by  inhalation  infection  occur 

I'.l-eultrnconnly  in  tho  upper-  rompira\Jcry  tract  and  in  tho  lungs. 

3.  In  tho  lungo  changes  develop  (clinics!  and  moxvpho?.cgic5l)  whic] 
jorrec-or.'l  to  prJmry'pn  canonic  pin  Jab  (exudative  inflcrroution) ,  In  th.} 
’.or  3,  tmonsa  md  large  bronchi  inflar..;atoi,y  pher.CMcna  also  occur,  but 
they  have  tho  nature  of  0.  ill  foci  ar.d  develop  much  more  3lcwly  th  ux  th<} 
pulmonary  pi'0ues3. 

v.  Plague  microbes  which  settle  on  the  mucous  membranes  of  tho  nor 
•  .rnchcn  and  largo  bronchi  after  inhalation  aro  preserved  hero  fer  tho 
:  .‘ii'st  three  hours.  Coring  tho  pc-rijd  of  time  from  thro  a  to  12  hours 
.'Xt-r  infection  tho  quantity  of  microbes  decreases  considerably  here,  odd 
After  12  and  before  go  hours  no  microbes  01*0  found  hero  at  ell.  | 

!  After  36  hours  tho  quantity  of  microbes  on  tho  mucous  ne.ibra.nos  of 
‘•ho  upper  re spiratox-y  tract  rapidly  inci-ensc3,  as  a  result  of  secondary 
<jlio  semination  of  then  fron  pneumonic  |oci  by  sputum  (possibly  also  as  tho 
result  of  herntogonous  spread)  and  tho  development  of  acute  specifio  in-j 
ils  cautions  in  tho  mucosa, 

5.  By  the  inhalation  method  of  infection  p orlbronchinl ,  poritrach-j 
cal,  mediastinal,  cervical  and  suirissdllary  lymph  nodes  aro  always  in- 
' ’olved  in  tho  infectious  process.  However,  distinct  pathological  change] 

<  ccur  in  then  later  and  develop  more  slowly  than  pneumonia. 

6.  A  comparison  of  the  results  of  investigation  of  tho  bleed,  lung] 

.  ud  other  organs  shewed  that  pneumonia  occurred  earlier  than  did  bacteri}- 
'jviia.  Pneumonia  was  noted  24  hours  after  infection;  bacterlcnia,  3 6 
Poors. 

I  7.  Inhalation  infection  of  guinea  pigs  with  plague  produces  a  pri 
i*  ary  plague  pneumonia,  -which  occurs  directly  as  the  result  of  entrance 
of  plague  microbes  into  tho  bronchioles  and  alveoli  at  tho  time  of  In¬ 
fection. 

|  Cur  observations  do  not  confirm  tho  vio:rpoint  of  tho  so'  investigator 
x(ho  b  fliove  that  primary  pneumonic  plague  occurs  by  tho  hematogenous 
i.euto  from  foci  originally  involved  in  tho  upper  respiratory  tract  or 

3.  Tho  bosuits  of  our  experiments  pci-nit  us  to  express  also  the 


1 


allowing  considerations  about  tho  routes  and  times  of  excretion  of 
plcguo  nicrobos  from  the  sick  m_  jnt.o  the  da - 
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J^;;pcrincntol  primary  plaguo  pnoumonla  of  guinea  pigs:  a)  plaguo  r.icrobj.3 
pro  excreted  into  tho  environment  through  tho  upper  respiratory  tract  5 A 
pulmonary  plague;  b)  plaguo  microbes  from  the  mucous  membrane  of  the  up-, 
per  respiratory  tract  can  be  excreted  from  tho  first  feir  moments  after 
unfection,  but  excretion  of  them  can  occur  on  a  very  limited  scolo  only 
irhich  cannot  bo  of  definite  epidemiological  significance;  c)  betveen  12 
pnd  %  hours  after  infection  excretion  of  tho  microbes  from  tho  r.iucon3 
membranes  of  tho  nose  ar.d  trachea  into  the  environment  13  not  very  like¬ 
ly;  d)  beginning  tilth  26  ;iour3  after  infection  a  secondary  seeding  of 
pi  a  mucous  neforano  of  tho  upper  respiratory  tract  occurs  from  tho  sou- 
pva  produced  by  tho  pnoxvjonio  foci,  because  of  uhich  excretion  of  tho 
J&crobeo  into  tho  environment  can  occur  in  largo  quantities,  uhleh  is  of 
nrcat  epidemiological  importance. 

Based  on  all  this,  it  may  be  considered  that  until  tho  time  that 
xrapletcly  developed  large  pneumonic  foci  appear  in  tho  pulmonary  form 
of  plague  the  dissemination  of  microbes  firm  tho  lungs  in  quantities  add- 
(piate  for  aerogonic  infection  is  not  very  likoly. 
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Tho  Pi*oblcn  of  Tx’eating  Casco  of  Plague  in  People 
by  Kedem  Drugs 

Ch’ciij  V/eng-  .’.*uui,  Yang  CMng-hsiu,  Ku  Fnig-ohou 

The  Pekirg  Institute  of  Fpid;.T*.olo;;y  ,vd  Bacteriology  and  tho  Min- 
jistsy  of  Health  of  the  Chinese  Pccplo’o  Republic 

J'r.Oijg  tho  .:odovn  drugs  used  in  the  lv.-:.b:jcnt  of  pl-guo  in  people 


nro  th a  g.-.orp  of  solfonaic’.os  and  tho  cn^ibiotic  otr.pl' :ycia« 
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cy  ox  the  treatment  of  pno-.“.onlc  forms 

j>f  plague  with  then. 

|  In  1945  Soviet  authors  (N.  N,  Zhukov- Yorueiulko /)  suggested  a  more 
effective  method  of  treatment,  rccceusciidcd  for  all  forms  of  plaguo.  Tho 
method  has  been  given  tho  nano  of  n comprehensive3  because  it  uses  a  com- 
oination  of  dross:  sulfapyridine,  plrgua  antlscrvM,  and  methylene  blur. 
At  the  tl.’.c,  schemata  were  proposed  for  using  the  so  drugs  depending 
on  tho  form,  and  severity  of  plague. 

Before  19.49,  this  cor.-prchensivo  method  of  tho  Soviet  authors  u*as 
need  mainly  for  tho  treatment  of  plague  in  pecplo  in  China.  In  the  prac  - 
iico  of  using  this  netted  tho  24-hour  doses  of  preparations  included  in 
iho  combination  amounted  to  tho  following :  sulfapyridino,  8-10  grans ; 
ono  percent  methylene  blue  solution,  7-10cc ;  plaguo  antiserum,  40-100cc.j 
J  r:<pc?icncc  in  tho  treatment  of  91  patients  by  this  mothed  in  the 
|iby  of  Tvngliso  in  1949  gave  tho  following  results: 


'ex..:  cl  Disease 
Satanic 
Cutaneous 
f  pile 
?  .eu_onic 


Number  of  Persons  Treated 

63 

1 

15 

7 


Number  Recovered 

43 

0 

1 

0 


* 

70.6 

0 

6.6 

0 


It  should  be  .noted  that  treatment  of  tho  patients  was  begun  on  the 
iret-sccond  day  after  tho  onset  of  tho  disease.  Therefore,  tho  treat- 
cat  results  us  big  the  comprehensive  method  were  very  favorable  for  bu¬ 
bonic  plague.  At  the  same  time,  this  treatment,  as  is  seen  from  tho 
jjable,  did  rot  change  tho  usual  mortality  rate  in  the  septic  and  pncunon- 
'c  forms.  The  experience  of  treatment  by  tho  comprehensive  method  showc: 

considerable  frequency  of  quite  sever©  complications  which  depended  on 
yie  preparations  used.  These  complications  occurred  in  tho  form  of  agra  v* 
'.ocytosis,  block  of  tho  renal  tubules,  overloading  of  tho  liver,  etc. 
Simultaneously  with  this . gjam-of-natl  cots. .andJLa-tho-sc.  :>-ci-ty-o S~> 
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Tunglino  another  group  of  patients  with  the  bubonic  form  of  plaguo  num- 
box'ing  >5  persons  was  treated.  La  tlie  treatment  of  thi3  group  tho  cca- 
prehensivo  method  was  also  used  but  in  combination  with  streptomycin.  , 

Tho  latter  was  given  to  the  patient  in  tho  quantity  of  one  gran  only  on 
tho  first  day  after  Ills  arrival  at  tho  hospital.  Subsequent  treat unt 
:ras  given  by  tho  preparations  used  in  tho  comprehensive  method.  A3  tho 
result  of  treatment  of  patients  of  thi3  group  35  persons  recovered  and 
one  died. 

\!q  used  tills  r.othod  of  combined  treatment  in  1950  in  Kwangtung  Pro¬ 
vince.  Cno  hundred  and  sixty-five  patients  with  tho  bubonic  form  of 
plague  were  given  treatment.  In  tho  treatment  of  this  group,  wo  also 
continued,  to  mako  certain  changes.  Tho  first  of  then  was  that  strep to- 
>ycin  begun  to  bo  injected  ixrir&muse'larly,  whereas  previously  it  had 
peon  administered  into  tho  bubo.  Other  changes  referred  to  plague  anti- 
erun  and  mcthylcno  blue-—  wo  stopped  using  these  drugs.  Simultaneous!^, 
ho  dose  of  stiLfapyrixlino  was  cut  in  half. 

Tho  results  of  treatment  of  this  group  were  that  161  persons  recev- 
red  out  of  165  patients  with  plague.  Therefore,  an  undoubtedly  benofic 

C  effect  was  obtained  with  this  treatment  variant  also. 

In  noting  the  characteristics  of  tho  clinical  course  of  the  sick- 
s  with  treatment  by  the  combined  method,  it  should  bo  emphasised  tha 
tho  absolute  majority  of  patients  a  fall  of  tewncraturo  to  lev-, grade 
ever  levels  was  observed  12  hours  after  the  beginning  of  treatment.  It 
I'otumcd  to  normal  pei^ianontly  after  four-five  day  3.  This  picture  occur 
od  tinder  conditions  of  continuous  treatment  with  sulfapyrldi.no.  Tlio 
atter  was  given  to  the  patients  in  a  do  so  of  four  grora3  a  day.  V.rith 
arlier  stoppage  of  treatment  tho  temperatures  of  the  patients  again  roc ,, 
jhich  caused  u3  to  continue  sulfapyridine  treatment.  In  these  cases,  rc  - 
♦ovary  was  delayed. 

I  Wo  should  not  overlook  the  fact  that  in  patients  with  the  bubonic 
fora  no  complete  resorption  of  the  buboes  was  observed —  painless  fibroe  :d 
structures  of  different  sizes  remained.  j 

I  In  the  further  practice  of  treating  bubonic  plague  in  people  wo,  fcc{- 
sinning  with  1951,  began  to  limit  ourselves  to  streptomycin.  ?hu3,  for 
oxanple,  in  1951  all  16  patients  trith  bubonic  plaguo  treated  with  streptj- 
sayoin  alone  recovered.  In  the  treatment  with  streptomycin  alone  tho 
single  doses  of  this  preparation  amounted  to  0.25-0.5  gram;  the  24-hour 
loses, 2-3  grams.  In  cases  where  the  patient  was  in  a  serious  condition 
t{he  2*t-hour  dose  of  streptomycin  administered  tras  increased  to  5  gran3 . 

Everything  stated  above  portains  to  tho  treatment  of  tho  bubonic 
[Jorm  of  plaguo  In  people. 

Proceeding  with  the  question  of  treatment  of  pneumonic  plaguo,  it 
’mould  be  noted  that  a  case  with  this  clinical  form  of  disease  was  noted 
for  tho  last  time  in  China  in  194-9.  At  that  time,  streptcxycin  was  used 
for  tho  treatment  of  six  -patients  with  pneumonic  plague,  AH  patients 
recovered.  This  experience  in  the  treatment  of  pneumonic  plague  is  small 
and  does  not  permit  drawing  any  final  conclusions.  } 

In  generalizing  pn  Vi 9  jtheHroaimsnUof- - ' 
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{bubonic  plague  by  different  nothc^.3  ths  conclusion  r.:-/  bo  d: .  an  that  at 
jv‘io  present-  tirso  strepto:  yoin  is  the  min  drug  for  the  treat.  .cat  of 
flnguo,  In  various  casco,  it  should  bo  svppl:. -anted  by  suifomnicte3  bu ; 
i’ll  a  dc-so  of  ro  coro  than  4-  grass  a  cay,  as  has  bun  co^fiiv.cd  by  c;rpor:.-» 
anco,  bo  do  r.ot  use  plcguo  an’;  or  nothylcno  blue  in  tho  practice 

of  treating  plague. 


|  The  duration  of  the  treatment  period  '.rich  stre-ptv  ye  In  naturally 
depends  on  tho  severity  of  the  disuse,  the  re-nlto  of  bact'.rAologioia 
lirution,  otc.  Ca  tho  average,  Ire  vhient  is  limited  to  three-five 
boys  from  ti. o  day  of  onset  of  tho  disease. 

Aside  front  ckn\go  uv.d  for  tv  ;  :,ni  ’..’rich  nay  be  called  n specific” 

({  streptonyoin,  solfcn.a-d.d-3s),  vav.ro  necessary  1:0  used  syuptoaatic  agent  A, 
articularly  cardiac  agents  (c.-nphor  on). 

|  During  the  process  of  treating  patients  with  plague  attention  tjss 
,lso  given  to  nutritional  problems.  It  ires  increased  and  arranged  in 
hoccrdanco  :;.Uh  local  iiabits  end  trsto. 

In  conclusion,  it  si. raid  bo  raid  that  tho  r.ain  trend  in  our  noas^irc-s 
.j^or  plr'gv.e  van  its  elimination.  nevertheless,  vo  cannot  stop  tho  snare}! 
■{■or  bettor  treatment  drugs  for  plague  by  noons  of  perforvi ng  e.oscrli rnt?l 
york  on  an?  rials.  This  search  will  bo  continued  until  the  final  lirj.uida4 
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bact rciolcgical  diagnosis  la  or  tr..vn.d-uj  i  p-r  xu.ee  In  over/ l.u'cct- 
ioua  disease*  It  is  neat  Saport-uvi  in  pX?g.;.o®  fjecarato  and  rapid  de¬ 
tection  of  plague  iafocticn  under  r.il  .*.v'‘l  ccn/titl'.v.s  is  noccsunr /  Cor 
tiiraly  duvolopnant  of  a  combination  or  pro/; /lactic  nc-vuves.  Early 
bacteriological  diagnosis  of  plague  in  pacflo  i.-nkcs  it  possible  to  sav* 
tbo  lives  of  tho  patio  at  a  by  tScsly  tro-it  oo-iit  and  prevent  infection  of 
thoso  around  with  plague* 

>.ro  shall  limit  cur  report  strictly  to  tho  presentation  cf  muter-' 
ials  about  netheds  of  early  bacteriological  diagnosis  of  plagxo.  /II 
othor  netheds  of  diagnosis ,  not  associated  with  isolation*  of  pi 0.3.10 
nicrebo  culturo,  mill  not  bo  analysed,  because  they  arc  eu.volcue.vtavy 
and  require  cbttgatcry  final  bacteriological  confirmation  of  tho  exist 
cnco  of  living  plague  bacteria  (Bacterid  postis)  in  tho  given  spocJXicj 
object*  Cnly  bacteriological  ’diugacois  i3  of  decisive  Importance  in 
plague  in  all  divisions  of  plague  work* 

Several  generations  of  scientists  have  boon  workirg  many  yoavs 
no:r  on  problems  of  sposding  up  tho  tir.o  cf  raking  the  bacteriological 
diagnosis  in  plague .  Uo  shall  nentien  briefly  cnly  sens  of  the  facts 
which  have  nado  it  possible  to  improve  substantially  the  methods  of 
bacteriological  investigation  in  this  infection* 

Ibyor  and  Batchelder  in  1926  suggested  adding  sc  diva  sulfite  to 
nutrient  media  for  ths  purpose  of  stimulating  gre  ;th  of  the  plague  aie 
robo  and  gentian  violet  for  suppressing  the  growth  of  putrefactive  rdcH 
roflora.  In  1931  ’fright  proposed  using  bleed  or  its  ingredients  for 
stimulating  plague  nicrobo  growth*  These  sug gostiens  were  firmly  ind-j 
uded  in  tlie  general  practice  of  Soviet  plague  institutions,  thanks  to 
tho  cr.thusiasa  and  persistent  work  cf  groups  at  the  Saratov  and  kcctov 
plague  institutes  (Ye*  I*  Korobkova,  G.  IT,  Lenskaya,  A*  L.  Eerdin,  V. 

N*  Fedorov,  K*  S*  Karpuzldi,  V*  I-I*  Tur.ansldy,  A*  P*  Yaskuhuk,  IT*  S* 
Erozhovicina.  K.  I.  Cherkasova,  Ye,  E*  Bakhrakh,  V.  V.  Sakharova  a  d 
cany  othors5*  The  next  step,  which  was  of  very  great  importance  in 
speeding  up  tho  tine  of  caking  an  accurate  bacteriological  diagnosis, 
was  tho  use  of  a  plague  bacteriophage  for  nsudisa  speed  in  tho  differ¬ 
ential  diagnosis  of  cultures  of  tho  plague  pathogen*  The  plague  bact¬ 
eriophage  was  discovered,  as  is  well  knewn,  by  d« Horollo  in  the  1920‘s, 
In  tho  Soviet  Union  plague  bacteriophage  was  obtained  for  the  first 
tine  in  1929  by  M.  P.  Pokrovskaya,  and  then  was  repeatedly  isolated  by 
Yu*  K.  Har'ina,  A*  L*  Eorlin  and  nary  others* 

Further  improvements  in  tho  r.othod  of  bacteriological  omariinati^n 
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iii  plague  vara  made  by  the  works  of  S.  A.  tVishchev,  A*  Yc.  Eakilo,  A. 
V.  Sabinin  and  A*  I.  Yegor ov,  who  in  1931  established  tho  fact  that  th< 
growth  of  tho  plrgue  rdcrebo  is  s  tir  .’dated  by  culture 3  of  tho  sc-callec 
::facder  rdcrcbes  “  —  usually  Sercina  lutca •  However,  only  in  19 5®* 
through  tho  investigations  of  X.  S.  Karpur.  J.d  i  ar.d  A.  IT*  J-k>.\v»vovskr.’yn, 
did  thoso  observations  culminate  in  tho  development  of  a  concentrated 
dry  stimulant  preparation  suitable  for  practical  use  and  making  it  posr 
dole  to  crc:x  plague  rdcrcbes  in  a  typical  fora  fren  material  containing 
then  even  in  small  quantities. 

In  cur  laboratory,  in  195b  II.  D.  Pryadldna,  II.  II.  Cutorcra  and 
G.  Ya.  ICivrian  cbtrTr.cd  strains  of  saprophytic  aerobic  spore -booidng  ni< 
robes  txhich  possessed  distinctly  expressed  properties  of  stimulating  tl 
growth  of  plague  rdcrcbes,  The  stimulator  ri .  obes  found  wore  studied 
ce.  pletcly  and  classified  a3  B.  I'escntoricus  fuscus  ar.d  B.  mesontoriens 
vulgatus  Ho.  <56.  these  are  long  gror.-pcsitivo  bacilli  which  fom  spore 
are  aerobic,  nerr; stile,  and  possess  hemolytic  properties.  Colonies  of 
the  stimulator  ©icrobes  have  the  appearance  of  a  flower:  they  have  a 
dark  center,  ri„cd  by  fantastic  festooned  brighter  margins.  Curing  tl 
course  of  growth  on  liquid  media  they  pvcduco  stimulants ,  the  addition 
of  :;hlcb  to  tho  nutrient  media  in  a  quantity  of  five  percent  makes  it 
possible  to  grew  cut  plague  rdcrcbes  from  sir.glo  colls. 

Celeries  of  the  plagua  iderobo  which  develop  cn  ccdia  containin’ 
these  stimulants  have  such  a  epical  morphology  at  all  stages  of  tho 
exceed:’ ati  an,  beginning  with  the  time  of  their  appearance  until  the  17tl 
day  of  growth,  that  recognition  of  then  offers  no  difficulties.  TIds 
i3  of  very  great  practical  importance. 

A  particularly  important  property  of  theso  stimulants  is  tho  pox 
ibility  of  creating  optimum  conditions  for  development  and  greuth  of 
plagiro  rdcrcbes  when  they  are  added  to  nutrient  nedla,  even  in  tho  case 
of  uicrcho3  which  have  been  markedly  altered  under  tho  influence  of  vai 
ious  strong  and  harmful  envlrcnncntal  factors.) 

Thus,  in  th3  exporinent3  of  M.  D.  PryadTc3.ua  in  obtaining  new  fox 
of  plague  ederobes  under  tho  influence  of  radioactive  emanations  of  a 
phosphorus  isotope  (?32)  plague  rdcrcbes  wore  obtained  the  colory  mor¬ 
phology  of  which  had  been  changed  beyond  recognition.  The  first  sub¬ 
culture  of  then  to  medium  containing  tho  stimulant  substances  rotumod 
their  typical  morphology,  making  it  possiblo  to  dotewdno  their  true 
plague  nature. 

Sven  more  interesting  are  the  observations . of  P.  L.  Rubinshteyn 
cn  a  now  stable  streptcvycin-dep  cadent .  fora  of  plague  rdcrcbo  which  sh< 
obtained  during  the  course  of  special  experiments •  Colonies  of  strep¬ 
tomycin-dependent  plague  microbes  wldch  could  not  be  differentiated  by 
tho  most  experienced  specialists  grow  out  in  a  typical  fora  which  coult 
bo  diagnosed  without  the  slightest  difficulty  after  tho  first  subcultm 
on  medium  containing  five  percent  of  this  stimulator.  Eocause  of  this 
property  of  "exposing0  the  nature  of  tho  plague  microbe  however  it  rdgl 
bo  covered  by  an  unrecognisable  mask  and  however  its  colony  morphology 
altered .  wo  gave.  our.n’vpn’ation.. the,  name  of  "platm.-?  exposer" 
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or,  in  Latin,  “liuiifostator  piatis".  It  has  justified  its  distinguish*  1 
nsr.3  fully  under  vhatover  difficult  conditions  wo  havo  uccd  it  to  assist 
us  in  tha  bacteriological  diagnosis  of  plague. 

17a  cannot  droll  on  tho  technique  of  production  of  i’anifostator 
Those  ratorials  have  been  published.  In  1955,  in  cur  laboratory,  II.  E 
Piyadldr.a  did  work  on  a  ccsvnrutivo  study  of  differ:; at  atirulatcru  and 
of  ilanif o  s  tat  or  pcstis  in  export  :onts  directed  at  further  reduction  ia 
the  tires  needed  for  naldng  an  early  b actor’ clerical  diignor-io  of  play:  Ji 
in  different  objects,  including  objects  VwV/  iv.’.ch  crnb~:  Jnatod  by  cerI*-i'->— 
nsavs  ricrcflora,  fur  ow:plo,  in  oputivt,  e-'rth,  etc* 

In  fheso  oropevdreonts  vo  used  an  improved  preparation  of  Ilanifcsp- 
ator,  obtained  as  tho  result  of  growing  both  producers  together.  For  [ 
tho  purpose  of  infecting  investigated  objocta  —  sputvi,  earth  —  plagjte 
microbes  of  tho  EV  vaccine  strain  were  used 
nodal  experiments  in  connection  with  tho  fact 

glyaorin-ncgativo  strains,  which,  according  tv  _ _ „ _ _ _ 

and  T.  V.  Fedorova,  grew  cost  pearly  on  nutrient  media.  Tho  eviniiiua  I 
culturo  dose  in  glycerin-ncgatlva  &  trains  of  th3  plaguo  r.iorvba  is  ivac,i 
greater  than  in  glycerin-positive  strains*  Therefore,  slLcetivo  media 
which  assuro  geed  growth  of  tho  EY  strain  are  also  selective  for  all 
othor  strains  of  tho  plaguo  olcrcbo,  both  virulent  and  a  virulent. 

Tho  exporinont  with  sputwn  artificially  infected  with  tho  S V 
strain  wa3  performed  in  tho  following  way:  0.1  ce  of  sputuri  containing 
1,000  EY  plague  bacteria  nicrobcs  was  seeded  on  dishes  containing  f 
Karton's  agar  (pU=7.3).  Each  of  tho  ctinulators  being  toot;!  wzo  Addyl 
to  it  in  optimum  quantities.  Exanir.ution  of  the  plates  undo?  tho  nlcrp- 
scopa  was  nado  with  objective  lens  Ho  1.  Uso  of  it  cake3  it  possible  I 
to  detect  tha  cusat  of  grc*.ith  of  plague  colonics  much  earlior  than  witji 
a  hand  lens.  It  should  bo  pointed  cut  that  in  each  experiment  cultures 
were  aado  with  tho  saxa  ca  to  rial  on  the  car:o  series  of  rgar.  Thoief orp , 
all  the  data  obtained  in  each  ewperinont  are  absolutely  ccnparablo.  l|i 
this  experiment  tha  plague  microbe  colonics  wore  differentiated  after 
19  hours  of  growth  on  medium  containing  Fanifestator  (Fig.  la  and  b). 

After  26  hours  of  growth  of  tho  colonio3  on  medium  containing 
Eanifestator  they  bo  cans  large;  a  convex  center  appeared  in  then  surr~| 
ounded  by  a  definite  circular  zone.  At  tho  same  tfcio,  cn  rcdltci  con¬ 
taining  blood  after  26  hours  tha  plaguo  nicrobo  colonies  were  still  vcly 
little  different  froa  tho  majority  of  colonics  of  ccucoon  z&croilcra  ccn- 
tainsd  in  cultures  made  froa  sputua,  and  it  was  vary  difficult  to  diff¬ 
erentia  to  then  (Figs.  1,  e  and  f). 

After  three  days  of  growth  of  tho  sputun  cultures  the  nerphole^y 
of  the  plague  aiorobe  colonies  on  izodiua  containing  Ibnife stator  ccn  tin¬ 
ned  to  bo  typical.  At  this  time  the  plaguo  colonies  were  larger  in 
their  areas  than  the  colonies  of  microbes  of  ths  extraneous  micreflorsj. 
Even  a  poorly  experienced  investigator  could  not  holp  but  reoognizo  tlxa 
and  could  not  miss  them. 

At  this  time,  on  medium  containing  cruv- percent  hesolyzed  bleed 
.  tho  omhology  of  the  plague  microbe  colonies  became  r.oro  tyv* cal;  the 
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Sig*  1®  Dlffrronca  in  'frrpholc/ry  of  Plsgus  Eicrcbe  Colonics  Grom  Oat 
cn  I'edia  to  t.liich  Five  Percent  iimifosiator  Pestis  or  One  Forcent  Ecn- 
elyzcd  Bleed  lisa  iddod  (Rioicc&crcgraplis  fren  tho  tfork  of  II.  D.  Pryad- 
kdr.a)* .  a,b— plague  nlcrcbe  colonies  after  17  and  20  hours  of  growth  oa 
uc-iiun  containing  5$  Ilanifestator;  c,d — tho  sane  on  codlira  containing 
l£  henolyzed  bleed;  o,  plague  tdcrc’co  colonics  after  24  hours  of  growth 
cn  nediua  containing  5$  "'•nifostator;  f  r  tbs  sans  cn  nsdita  containing 
1$  hcuolyzed  bleed  (in  all  cases  a  ?x  ocular  and  a  lx  objective  were 

USCd)« 


colonics  acquired  a  well  expressed  nodularity,  thirJc3  to  which  it  bocare 
easier  to  dif! forentiate  then*  However,  tholr  sise3  were  mny  tisoas  lesp 
thxi  tho  colonies  which  grew  out  on  rediua  containing  Kanif e stator* 

Cn  icodinn  containing  sodim  sulfite  (0.025;')  no  growth  of  plague 
ruler  obo  colonies  was  obtained  frea  Infected  sputin  in  tliis  eixperir.ent 
•*t  all  (sso  Fig.  2  for  comparison). 

Therefore ,  in  tbs  investigation  of  infected  sputua  containing 
about  1,000  ulerob33  in  the  culture  dose  on  the  ncdii-.n  containing  li’ni- 
festator  it  was  possible  to  rake  the  diagnosis  of  plague  earliest  T/ith 
assuranco  that  it  was  correct  —  aftor  19  hours  of  grc:rth.  Cn  nediua 
containing  cno  percent  kenolyzed  blocd  plague  colonics  could  bo  diagnosed 
only  aftor  30  hours  of  growth,  that  is,  11  hours  lator*  Such  a  nany- 
tour  internal  in  naldng  the  diagnosis  of  plague  in  infected  3putca  is  o)r 
very  great  importance  and  nakes  it  possible  to  give  definite  preference 
to  nedia  containing  I-Ianifestator  over  nadia  containing  blood  or  sodiua 
icuLfit  3  „ - — ■ — - — - 
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Pig.  2.  KLfferonco  Between  tho  Morphology  of  Pl?stto  Microbe  Colonics 
Grown  on  Madia  to  Which  Different  Grc;rth  Stinulr.:ii3  Had  Been  Added 
(Photc-dLcro  graphs  from  tho  Work  of  H*  D*  Piyriclkina)*  a#  plague  microbe 
colonies  after  44  hours  of  growth  on  medium  containing  VJ»  hsmolyecd 
blood;  b*  tho  same  on  medium  containing  0.02,5$  sodium  sulfite;  c.  the 
sane  on  nediua  containing  Manifestator  postis  (in  all  eases  a  7*  ocular 
and  a  lx  objective  were  used}* 

Similar  experiments  were  performed  with  earth  artificially  in¬ 
fected  with  plague  microbes  of  the  EV  strain*  Just  as  in  the  experi¬ 
ments  with  sputum  infected  with  plague  microbe  the  plague  colonies  on  j 
medium  containing  Manifests  tor  could  bo  differentiated  quite  confidently 
as  early  as  after  19  hours*  j 

In  parallel  cultures  containing  other  stimulant  0  —  henolyzed  J 


■  k .  r  .  a  ~  . .  hua  cul liico  — •  plagr.o  colonies  could  co  diagnosed  only  after 
;-«*  V.V'.Uu  of  gro*rth#that  13,  11  hours  later*  \  | 

Tho  next  u  top  in  cur  work  eras  the  c’otornination  of  tho  earliest  J 
Arvo  at  which  nakArg  the  diagnosis  of  plague  baeteriologieally  'was  poss¬ 
ible,  Tin  flint  oxpsiinanta  tx  _-o  porfoiv.td  with  material  containing  a  , 
icensideivblo  nvnbcr  of  plague  rlcrcboo*  In  t’vis  experiment  tin  first 
•’appaav  vco  of  plague  !  Aerobe  colonics  which  could  to  diagnosed  easily 
••.tea  foi;‘..i  0.1  r.cdiva  c.  itaiairg  Ifuii.Ccah'vfcor  after  12  hca?3  of  growth* 
fC.i  centre!  r-.i-.Uw  containing  bleed,  growth  of  plwguo  coloaic3  ires  also 
•cbt’invi  .-.i ::-r  12  hours,  but  t hoy  1: ..’  ike  appearance  of  snail  round  ccnk 
vo::  otr-v/.rv.i  wide 
orally  io^o  tied  dr 
robe  eel  -,ios» 

If  tor  20  hours  of  gro.vtli  tin  colonies  on  the  linn  containing 
bleed  were  rany  tir.es  smaller  than  the  colonics  which  grew  out  cn  csdivji 
co.it.'drrog  five  percent  l-.bnifosta.tcv  pestis*  Actor  2 ft  hours  of  growth  j 
the  plages  c -.'lenios  cn  radium  contaiiAxg  Ihrd  fee  cut  or  bcccreo  “very  largoj 
with  cl-.ve  :eg:rdc  centers  ar.i  veil  cevruaeci  circular  zones.  Ca  uodiur  ‘ 
cord  -alning  bleed  they  revdaed  troll,  althcugh  at  this  t.ir'.o  they  could  | 
bo  differentiated  because  of  their  rough  granular  surfaces*  j 

Cn  the  basis  of  thi3  exporlr.ont  it  way  bo  said  that  with  ties  usq 
» of  material  containing  a  largo  n.ufter  of  plaguo  jxlcrobos  tho  isolation  j 
'  of  the  wit  re  and  cUnferentiatica  of  plague  colonies  on  rve-dia  contain-] 
i?.:g  Ilanifo  .tutor  is  possiblo  as  early  as  after  12  lm-urs  of  griwrth  at  2y°, 
:;I:e.v3c.3  cn  r.r.diw  containing  blocd  the  uifforontintion  of  plague  colonies 
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ir.ars,  duo  or.oy  r ....  -cue  ape v-a'aiice  or  srxu.  r&ona  cwl- 
eh  wne  not  only  vr-Ibbe  these  of  plague  but  also  gorv-j 
droplets  of  fluid  cn  tho  agar  suvfaco  r stiver  than  niel¬ 


lo  possible  cnly  after  2k  hours,  that  is,  12  hours  lator* 


•Q 


large  r.vebcr  of  extraneous  microflora*  It  is  well  known  that  in  those | 
cases  tive  investigation  of  the  material  should  be  conducted  not  only  by 
culture  but  also  by  making  biological  tests  on  laboratory  or  wild  anlmjtls 
susceptible  to  plague.  In  the  instructions  of  tho  Stavropol*  Plague 
institute  wade  out  by  V.  N.  Ter- Vartanov,  H.  P.  Pokrovskaya,  I.  0*  Iof£, 
1»  A,  I  ir  c slodchenko ,  H*  Ye.  Gubina,  V*  Ye.  Tiflov,  V*  P*  Babenyshev, 

Ye,  A.  Sordar,  l-I*  V.  Fitsak,  H*  F*  Shutcr  and  others  and  published  in 
1952  it  -was  suggested  that  one  should  not  wait  for  tho  death  of  the 
biological  tost  animal  but  rather  use  a  swear  freu  the  site  of  infection 
for  the  bacteriological  and  cytological  examination* 

Tho  present  generation  of  Soviet  specialists  in  plague  restored] 
this  method  33  years  ago  in  Kazakhstan  undor  the  direction  of  senior 
ccrurados  —  S.  M.  Nikanorov  and  D.  A*  Golov,  who  taught  then  plaguo  cen¬ 
tral  and  methods  of  bacteriological  examination  of  s^voars  in  plague* 
However,  science,  including  bacteriology,  is  moving  steadily  forward, 
and  what  satisfied  us  yesterday  has  become  outdated  today. 

VJh on  wo  had  such  a  powerful  gro-.rth  stimulator  of  plague  microbe]* 
as  tho  ilanifestator  posti3  in  our  hands  there  wore  real  prospects  for 
continuing  work  on  further  shortening  of  the  time  needed  for  making  tfc 
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bacteriological  diagnosis  in  plr.guo  •  Investigations  on  this  preplan  wove 
node  by  M.  D*  ftyadkina  and  N*  l-I*  Cutovova  along  tho  iollc.dng  lines* 

First  of  all*  the  time  needed  for  talcing  tho  smears  fvea  tho  biological 
tost  animals  was  mai  kcdly  reduced*  Instead  of  Z'vJ: 3  hours ,  which  wo  rc{- 
ccmandcd  In  1952 »  the  cnoars  begem  to  be  t?!cen  much  eaxiior  — ■  cno-fivi 
hour3  after  the  infection*  In  addition,  for  tho  purpose  of  further  acol 
deration  of  the  bacteriological  diagnosis  of  plague  guinea  pigs  and  whf.ts 
nice  wore  used  as  biological  test  aninals  in  which  tho  defensive  reactions 
of  the  organise  had  been  blocked*  In  such  animals  particularly  l\\vovabj.o, 
conditions  aro  created  for  tho  luitotorruptcd  multiplication  of  injected 
plague  nicrcbes,  which  i3  parfciculary  Important  if  there  is  a  small  | 
number  of  then  in  the  original  material  or  if  they  possess  a  low  viral-  f 
onco*.  For  the  purpeso  of  blccldag  defensive  reactions  in  tho  body  use 
was  made  of  an  oxpoiinsntally  created  vitamin  C  deficiency  and  the  admin¬ 
istration  of  cortisone* 

LViorou3  works  of  Soviet  r.r.d  foreign  Investigators,  particularly 
workers  of  tho  Stavropol*  Hague  Institute,  A*  0.  Kratlnov  and  coauthor*;  * 
havo  shewn  that  a  vitamin  C  deficiency  leads  to  a  reduction  in  tho  re¬ 
sistance  of  tho  body  to  infectious  diseases*  Tho  method  of  obtaining 
vitamin  C  deficiency  in  guinea  pigs  is  very  simple :  over  a  period  of 
25-30  days  they  receive  a  scozbutcgenic  diet  which  consists  of  feddor 
deprived  of  vitamins  and  chiefly  of  vitorin  C*  Oats,  hay,  beets  and 
bran  were  autoclaved  for  one  hour  at  120®, 

In  tho  weakened  vitamin-deficient  organism  Tilth  a  reduced  defen¬ 
sive  reaction  of  the  retlculo-endotkolial  system  the  susceptibility  to 
plague  infection  increases*  Plague  bacteria  multiply  in  vitomin-dofic- 
lont  guinea  pigs  ranch  more  rapidly  than  in  the  bodies  of  normal  animals » 

In  an  experiment  on  tha  development  of  methods  of  accelerated  1 
bacteriological  diagnosis  of  plague  with  the  use  of  vitamin-deficient  j 
animals  control  guinea  pigs  were  used  which  had  received  a  normal  diet, 
and  guinea  pigs  with  a  marked  vitamin  C  deficiency  which  had  been  giver 
a  acorbutogenio  diet*  The  material  for  infecting  tho  guinea  pigs  vas 
sputum  artificially  seeded  with  EV  plague  bacteria*  The  infected  uputiva 
was  carefully  rubbed  into  depilated  skin  of  the  biological  test  animal. 
Smears  were  taken  repeatedly  frea  the  infection  site  at  different  tines , 
beginning  with  very  early,  namely  after  one,  two,  three,  four,  five,'  12 
and  24  hours*  The  swear  obtained  was  seeded  on  Kariento  agar  tilth  the 
addition  of  five  percent  Manifesto  tor  postls* 

As  an  example  we  are  presenting  an  experiment  on  guinea  pig  No, 

51  with  narked  signs  of  vitamin  deficiency.  Tho  culture  of  tha  plague 
microbe  was  isolated  at  all  stages  of  the  investigation  in  considerably 
larger  quantities  than  in  the  normal  control  guinea  pig*  In  th±3  exper¬ 
iment  it  was  possible  to  isolate  a  pure  culture  of  the  plague  microbe  S3 
early  as  26  hours  after  beginning  the  examination*  As  a  second  example 
we  should  like  to  present  an  experiment  on  guinea  pig  No*  49,  also  wit* 
a  marked  vitamin  deficiency*  Tho  guinea  pig  was  infected  with  infectec 
spectra*  A  smear  was  taken  two  hours  after  the  infection,  Tho  culture 
.of. .the,  plague  aicrcbenaaa-nhtained  nftor. ?.i  rt*  : rth  in  art  inert. 
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ij.tor,  and  iho  diagnosis  of  plague  -r^  nude  aftc*r  23  hours •  Thera  were 
many  similar  experiments#  As  a  result  of  evaluation  of  then  the  inprosp- 
j.on  in  gained  that  multiplication  or  plague  bacteria  in  guinea  pigs  wit  i 
:•  irked  vita-in  C  deficiency,  la  which,  tier  a  is  a  disturbance  in  the  do- 
fer.cive  reactions  of  the  body,  occurs  nora  actively*  In  ouch  animals 
isolation  of  iho  plaguo  microbe  culture,  even  with  reduced  virolenco, 
can  be  accomplished  more  rapidly  and  vastly  in  a  nuJber  of  cases  than  ia 
normal  guinea  pigs# 

iho  use  of  liw.dia  containing  lirr  .Testator  contributes  p->r-t±cwlnrlV 
to  sparling  lip  the  bacteriological  diagnosis  of  plague  with  the  tea  of 
vitamin  o’  j ficient  test  auir.els#  lids  makes  it  possible  in  a  short  tina 
(23-26  hciu-s  after  beginning  the  investigation)  to  diagnoso  plague  by  c 
biological  test#  With  the  previous,  even  accelerated,  nett  ed  of  invocri- 
gating  plague  sputum  the  time  needed  for  pricing  the  bacteriological  dia¬ 
gnosis  of  plaguo  through  the  biologies!  test  amounted  to  several  days# 

•  •  Ho  less  interesting  facts  wore  obtained  in  experiments  where  white 
nice  iroro  used  for  the  biological  tests  in  which  the  defensive  reactioip 
vero  blocked  by  cortisouo,  the  suprarenal  gland  hormone  •  It  has  been  c'o- 
toriJncd  by  nmicrsus  investigations  (X.  F.  Heyar,  F.  E.  Payne,  A.  Larscj, 
D,E„  WalUcei*  and  others)  that  when  largo  doses  of  cortisone  are  adninis-j 
tored  there  is  a  parked  re  duction  in  the  resis  tance  of  the  snivels  to  I 
different  microbe  organisms#  She  administration  of  ccrfctsuao  suppressra 
the  iniler. .itory  reaction,  lessens  the  phagocytic  f miction  of  neutrophils, 
depresses  ontibody  formation,  weakens  tbs  digestive  function  of  aapre*- 
pkages#  As  a  result  of  this,  after  cortisone  attain istraticn  latent  In¬ 
fections  are  activated  in  the  organism,  and  ilia  animals  become  suscepti- 
blo  oven  to  slightly  pathogenic  microbes# 

We  used  cortisone  for  blocking  tka  defensive  reactions  in  the  ; 
biological  tost  animals  —  white  rdee  —  with  the  aim  of  obtaining  null  im¬ 
plication  and  generalisation  of  slightly  virulent  plague  rdcrcbes  in 
then,  lids  was  dona  for  the  first  tine  in  1955  by  Hoyor  by  intraperit- 
cneol  administration  of  nicrobo3  of  the  EV  strain#  We  injected  a  cultire 
of  the  17  plaguo  microbe  subcutaneously  four  hours  after  a  single  admit  - 
istraticn  of  2#5  ag  of  cortisone#  As  early  as  after  24  hours  in  nice 
which  received  cortisone  no  regional  lymph  nedos  wore  found#  By  46  hoi  r3 
the  weight  of  the  spleen  had  decreased  to  2b-25  mg  instead  of  the  norm  1 
5- -65  rg#  Eoginning  with  the  third  day  and  continuing  through  the  sovo’n- 
th  day  death  of  the  nice  occurred  from  plaguo  sepsis  associated  with 
gornralization  of  the  plague  infection,  even  after  infection  with  vaccine 
strains  of  the  plague  microbes  such  as  EV,  AEP»  Ho#  1,  17  ard  others# 

Therefore,  at  the  present  tbr.o  thoro  is  a  voiy  real  opportunity*? 
isolating  strains  of  plague  nicro'cos  even  with  reduced  virulence  by 
using  Ibnifestator  pcstis  and  biological  test  animals  in  which  the  do- 
fensive  reactions  have  boen  blocked  by  vitamin  deficiency  or  cortisone. 

It  seer's  to  us  that  the  nothods  of  baotoriological  investigation  in  pi*  g- 
i  uo  presented  make  it  possible  to  elucidate  a  whole  series  of  intercstii  g 
problems. 

i - 1, — lii_cn  idth-great  J)op&  nf  .viccesa^aiady-iln  prcblan  tha 


fate  of  the  plague  uicrobo  in  tho  intorepizeotie  paidLcd*  ~| 

2*  Wo  can  try  to  obtain  generalize.  ti:n  of  the  plague  infection 
in  canals  and  tnrbagans  after  they  arc  bitten  by  infected  fleas* 

3*  It  scons  to  U3 .  tbat  it  is  possiblo  to  change  the  i:ethcd  of 
bacteriological  examination  in  plaguo  of  living  re  dent  3 ,  parti  vuXai’Jy 
tarbagans*  Apparently,  they  should  not  ba  killed  irrxcdiatoly  but  it  is 
rather  advisable  to  try  to  aclinic  ter  cortis-.no  to  then  and  i.rutt  for 
their  natural  deaths*  If  there  is  a  latent  plaguo  infection  they  will 
possibly  die  after*  a  certain  parted  of  tino  from  plag-.to  sepsis  after  tl:» 
defensive  reactions  have  boon  blocked  by  cortisone*  It  is*  very  interest¬ 
ing  to  study  thio  both  eaporibnantaUy  and  under  natural  ccnduAcns*  j 
4*  It  seems  to  us  also  that  there  is  reason  to  approach  the  in -I 
vestigation  of  epizootic  territories  with  tho  new  bactcriolcglcul  not’: ;  A, 
particularly  in  foci  whore  plague  infection  is  detected  with  difficult;-}* 
In  our  laboratory  only  tho  first  few  stops  have  been  made  in  tho  ratter 
of  developing  new  principles  of  accelerated  bacteriological  diagnosis  cf 
plague*  It  is  possible  and  essential  to  do  rruch  more*  I 

Ivan  Petrovich  Pavlov  said  that  every  new  foiward  stop  in  a  not)  rl 
uncovers  now  her  icons,  makes  it  possible  to  obtain  new  facts,  to  nrke  a 
different  approach  to  tho  solution  of  the  problems*  V.ro  should  like  to 
hope  that  the  use  and  further  develop:. ent  of  the  new  principles  in  bac¬ 
teriological  work  will  makd  it  possible  to  obtain  now  facts  which  will 
assist  in  the  solution  of  interesting  and  very  important  problems  of 
opizootology  and  epidemiology  of  plague* 

A3  a  result  of  investigations  made  the  feller,  ring  may  bo 
stated}  1*  The  use  of  the  "I-Ianifo stator  pssti3n  preparation  rakes  it 
possiblo  to  accolorato  considerably  Baking  the  bactcrlolcgical  diagnosis 
of  plague* 

2*  When  there  is  a  largo  nuribor  of  plague  microbes  in  the  oxig- 
Inal  material  bactcrlolcgical  diagnosis  can  bo  rade  as  early  as  after 
12  hours,  that  is  12-14  hours  earlier  than  on  media  containing  hsuolyzcd 

blood* 

3*  When  no  core  than  1,000  plague  cells  are  contained  in  the 
culture  dose  along  with  tho  extraaooiuj  nicroUc-ra  in  a  culture  of  sput.n, 
earth,  eto*  the  bacteriological  diagnosis  of  plague  cay  be  riado  \fith  tJ.o 
use  of  Hanifestatsr  after  19  hours,  that  is,  11-13  hours  oarllor  than 
on  medium  containing  blood* 

4*  Tho  us 9  of  biological  test  aninals  for  investigating  na’cori  i 
contaminated  with  extraneous  nicroflera  (sputiru,  oartii,  dead  bodies  which 
are  beginning  to  decay,  etc.),  the  use  of  Iknlfcstatcr  and  early  aopir. 
ates  from  the  infection  site  in  normal  and  paa*ticvlarly  vltatxin-dofic- 
ient  animals  penults  tho  bacteriological  diagnosis  cf  plague  as  early 
as  23-25  hoars  aftor  boginning  the  examination* 

5*  The  use  of  cortisone  for  blocking  the  defensive  reactions  i  x 
whito  mice  (when  they  are  used  as  biological  test  anirol.3)  makes  it  | 
possiblo  successfully  to  isolate  plague  bacteria  with  reduced  virulcnc  j 
and  pathogenic  properties* 

ffooorailfi  Itatfoitaiat  pnrUj _ 
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Sils-Effccis  Produced  by  Living  “l,!?*1  Hague  Vaccine 

A.  S.  Zjuzin 

Scientific  Research  Plague  Institute  of  tho  Can  casus  and  Trans - 
Caucasus  (Stavropol 1 ). 

Iii  the  prophylaxis  of  plague  in  man,  a  great  part  i3  played  by 
vaccination.  Prior  to  U)ZU<  a  /driller,  t  living  vaccina  *>ras  used  in  tho 
Soviet  Union,  nsdo  from  tho  27  strain  of  Rebio  rr.d  Girard.  In  recent 
/cars,  through  tho  work3  of  a  group  of  scientific  workers  of  the  Stato 
'Scientif  ic  Research  Institute  of  hicrcb.'.olcgy  and  Fpid/.iAology  of  South  * 
p.sfc  USSR  ("IHjccob")  and  other  plague  institutes  tho  advisability  of 
‘charging  to  another,  lore  irauncgenic  vaccine  was  substantiated  for  im- 
| amizr.tion  of  people;  this  vaccine  was  given  the  nans  "dry  living  1,1? 
plague  vaccina",  which  is  used  at  tho  present  tlno  for  plague  propliylax  .3 
pn  the  Soviet-  Union.  According  to  Instructions  vaccination  r. ay  bo  give? , 
Jubeutaneoualy,  intrader  nelly  end  percuter.cously,  whereby  preference  i3 
jivea  to  tho  intradcrual  method  as  assuring  a  stronger  Immunity  in  those 
vaccinated. 

During  tho  course  of  vaccination  by  the  intrrdomal  method  in 
practice  nodical  workers  cane  up  against  incrc.a~.--d  raa<*tivity  of  persons 
inoculated  by  this  method.  In  various  cas-rc,  at  V,  1  JilJccticn  sito  of 
;ho  vaccino  areas  of  necrosis  ar.d  at  »vUi*  ab.njossos  ccv  **s>d,  ar.d  not  un- 
oor.aonly  vaccination  was  acccrp.inl«‘1  by  a  temporary  lcyy  of  tho  ability 
;o  work.  Considering  tho  mass  co.  'plaints  of  tho  population  of  tho  3ido 
effect 3  produced  by  tho  vaccine  when  it  wu3  given  ixU-*dmv.‘?lly,  wo  made 
observations  of  various  groups  of  people  vaccinated  by  diffy.  *-.t  mothodc, 
tho  aim  of  this  observation  was  a  study  of  the  old*  efferi*  of  ivo  dry 
^•laguo  "1,17*  vaccine  by  coiiparison  with  EV  vneoin#  Vn  caff  .-Vent  methods 
cf  administration  of  them  (intradsxmally,  scbouVvuouoly  and  percutaneous- 

iy). 

I  Organised  population  groups,  mainly  vwkor’s  brigades  accupicd  in 
re.'.trol  cf  rodents  end  workers  in  plague  institutions,  wero  vaccinated. 

|  for  each  method  of  vaccination  an  individual  group  was  selected. 
V'-wa  to  bo  inoculated  wore  first  given  a  medical  chcck-up,  and  aftcr- 
*.  .is  they  wero  observed.  On  tho  first  day  after  tho  vaccination,  check¬ 
ups  wore  made  after  six,  12,  IS  end  24  hours;  subsequently,  twice  a 
day,  that  is,  morning  and  evening,  until  the  reaction  to  the  vaccine  die* 
appeared.  Consid oration  wa3  given  to  tho  temperature,  tho  person’s  fcol* 
5-iig  of  well-being,  tho  local  skin  reaction  and  the  reaction  of  the  regio  l- 
£ l  lymph  nodes.  The  data  obtained  aro  summarized  in  Table  I. 

|  Acquaintance  with  Table  I  pormits  us  to  draw  the  conclusion  that 

tho  uco  of  "1,17"  vaccine  the  percutaneous  method  of  vaccination  ! 
p. -educed  tho  least  side  effects;  with  it  there  wa3  no  marked  general  re- 
r  a  cion  or  severe  local  signs  or  loss  of  tho  ability  to  work. 

I  Depending  on  .the  method  of  lcnnifl^iim^-thc^ccal-r ca  3 tl-on-varicd-' 
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fcoicpsrativo  Data  on  the  Silo  Effects  Produced  by  Vaccination  against 
?1^2Uo  with  Different  Vaccination  I-oihcds,  using  «l,l?u  and  JiV  Strains 
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Hotel  1.  in  those  vaccinated  intrademally  with  B1,17"  vaccina  -fclvb 
p^dltrate,  oxytheaa  and  pain  at  the  injection  site  were  absent;  only  j 
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/continued  from  previous  page/ 

edi: m  find  crythcm  i:oro  noted  along  tho  couvco  of  tho  "scratches" ,  ar.d 
'■n  various  cases  thcro  x;a3  a  vesicular  eruption  ar.d  slight  p-ln.  2.  in 
thoso  vac-.' 'sated  pcrcufcancously  with  2V  v-.ccl.io  only  ede  ia  end  erythema 
•■era  noted  clous  tho  course  of  tho  scratches  and  slight  pain.  3*  tho 
ac.rccnt-.20  of  persons  with  elevated  tc^pcratuz'o  is  given  a3  a  cveeulativo 
S’  %  that  is,  those  persons  in  vhon  tho  terpornturo  reached  39.1-40.0° 
are  included  in  tho  previous  groups  (33.1-39.0°  and  37.0-33.0°).  1.  in.- 
disco;  2.  “1,17°  vaccine;  3.  lntradcrmal ;  4.  first  inoculation;  5*  a 
second  tiro  after’  coo  year;  6.  p.  eat  .’••.ecus;  7.  subcutaneous;  0.  17/  vac- 
•vine;  9.  percutaneous;  10.  number  of  vaccinceu;  11.  $  of  then  in  whom 
tho  following  xrerc  noted:  12.  infiltrate  end  cxythosa  at  tho  injection 
zito  r.sa.;oa*ins:  13.  pain  at  tho  injection  site;  14.  sterile  abscossos 
at  the  injection  sito;  15.  reaction  of  tho  regional  lymph  nodes;  16. 
lypph angitis;  17.  tenpsratxu’o  elevation  to:  18.  duration  of  fcbrUo  per  • 
lied;  19.  day  (c);  20.  headaches;  23..  chill;  22.  general  x;e?!cncs3  (ral- 
oiso) ;  23.  nausea;  24.  vo.uit’ing;  25.  #  of  persons  x&o  x/ero  unable  to 
relic  for: 

,-uito  considerably.  In  tho  coco  of  subcutaneous  inoculations  with 


Ipcvlatcd  eyythcna  and  an  infiltrato  occupied  an  area  of  5x10-10x15  cen-j 
tiuctcrs  (in  1S9  out  of  2>0  persons  inoculated)  and  after  intvadorm.al  and 
subcutaneous  vaccinations  they  x/oro  accompanied  by  considerable  pain.  | 
tho  greater  tho  area  of  erythema  ar.d  Infiltrate  tho  r.oro  narked  xras  tho  I 
vain  and  vi.ee  vorsa.  About  ono  third  of  tho  inoculees  liad  to  hold  their 
xms  scmifloxcd  at  tho  elbow  joint  for  two  or  threo  day3  af  ter  tho  vac¬ 
cination,  not  being  able  to  use  then.  In  tho  caso  of  percutaneous  inocula*' 
eion3,  only  erythema,  slight  edema  and,  in  various  cases,  a  fine  vosicu-' 
,.ar  eruption  along  the  courses  of  tlio  scratches  on  tho  slcin  appeared  at 
;ho  injection  site  of  tho  nl,17B  vaccine. 

Tho  basic  nonaf cs tation  of  the  general  reaction  was  fever,  which 
usually  appeared  on  the  day  of  tho  inoculation.  In  tho  case  of  pcrcutan- 
jjOU3  vaccination  xrith  "l,!?"  vaccine  tho  t e  -p cr a tur 0  elevation  xra3  ob¬ 
served  in  isolated  eases,  did  not  exceed  380*,  and  lasted  no  nore  than  a 
flay.  In  tho  case  of  subcutaneous  inoculations  the  f ever  ires  observed  ii  1 


..ases.  uowover,  in  various  cases  tho  temperature  elevation  lasted  up  tc 
ydiroo  days.  In  a  somewhat  smaller  percentage  of  eases  than  aftor  subcu- 
pneous  vaccination  fever  was  observed  in  pcujor.3  vaccinated  intrador- 

C‘ly  (in  137  out  of  230  cases,  59.5  percent). 

Tho  reaction  in  the  regional  lymph  nodes  xras  observed  in  almost 
thoso  vaccinated  subcutaneously.,  to  a  considerably  lessor  degree  in 

those  v--ccin^.tf^  5 o-rri.iX  1  v prirl .  nn1v_fir*o~>  _ 
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vaccinated  percutaneous!/ •  This  reaction  in  various  was  cxprcsscl 

as  an  enlargement  of  tho  glands  to  the  size  of  a  largo  pea  or.d  in  pain. 
Lymphangitis  was  observed  only  in  persons  vaccinated  by  tho  lntrad-awal 
method  (in  28  out  of  230  persons  vaccinatod,  or  12,1  per  cent  of  tho 
cases).  Tho  reaction  of  tho  regional  l>-»ph  nodes  developed  in  persons 
vaccinated  during  the  first  day  after  tho  inoculation  and  disappeared 
simultaneously  with  the  disappearance  of  tho  local  skin  reaction.  In 
tiro  casc3  in  those  vaccinated  with  "1,17“  va.ccj.no  intradormally  wo  ob¬ 
served  tho  occurrence  of  stcrjlo  abscesses  which  were  accc.ipahicd  by  a 
narked  local  reaction  and  loss  of  the  ability  to  work  for  13-16  days. 

There  were  no  lossos  of  the  ability  to  work  in  those  vaccinated 
percutar.couoly.  At  tho  same  tine,  in  those  vaccinated  by  tho  intiadvr- 
:^1  method  it  was  noted  in  14.3  par  cent  of  tho  eases;  in  those  vaccina¬ 
ted  subcutaneously,  13.2  pea*  cent  of  tho  cases,  and  lasted  from  ono  to 
throe  days. 

Tho  commission  which  studied  and  approved  tho  bivalent  living  cry 
olague  vaccine  "1,17"  (.Altar ova,  Antonov,  Zhdanov,  Korobkova,  XetlyarovA, 
Lenskaya,  Lobanov,  Milchaylova,  Pastukhov,  Savostln,  Tumanskiy,  Yashchuk 
1957)  notes  that  tho  side  effects  from  this  vaccine  r.ro  greater  when  it 
Ls  used  intradermally  than  after  percutaneous  use  both  with  respect  to 
tho  number  of  mild  and  moderately  severe  general  reactions  to  the  inocu¬ 
lation,  and  tho  total  number  of  reactions  developing. 

Xe,  I.  Korobkova  (1956)  points  out  that  tho  intradormal  method  of 
/accinatlon  suggested  by  D.  G.  Saves  tin  gives  tho  greatest  effect  in  thr 
protection  against  plague  under  experimental  conditions.  An  important 
factor  in  tho  intraderaal  inoculations  is  tho  possibility  of  accurately 
losaging  the  quantity  of  vaccine  injoctcd.  At  tho  sama  tluo,  Yo.  I.  Ko¬ 
robkova  emphasizes  that  tho  negative  aspects  of  tho  intraderacl  inocula¬ 
tions  are  tho  technical  difficulties  in  carrying  th.;  out  and  the  in- 
Teased  local  reaction  to  the  inoculation  (formation  of  a  pustule).  The 
percutaneous  method  of  inoculating  tho  living  vaccine,  Yo.  I.  Korobkova 
writes,  deserves  special  attention  becausa  of  its  lack ‘of  sido  effects, 
its  adequate  Immunological  effectiveness,  judging  by  experiments  on  ani¬ 
mals,  as  well  as  its  simplicity  and  ease  of  giving  the  inoculations  in 
practice. 

|  Raving  at  our  disposal  data  on  the  side  effects  of  EV  plague  vac¬ 
cine,  wo  considered  it  necsssary  to  present  them  in  Table  1  for  compari¬ 
son  with  tho  sido  effects  of  living  dry  "1,17"  plague  vaccine.  There 
ware  697  persons  under  observation  who  had  been  vaccinated  with  3V  vac¬ 
cine  subcutaneously  and  915  persons  vaccinated  with  it  percutaneously. 
The  mothed  of  recording  the  reactivity  in  those  persons  was  the  same  as 
in  those  vaccinated  with  the  "1,1?"  vaccine. 

On  the  basis  of  the  materials  presented  in  Table  I,  it  nay  bo  con¬ 
cluded  that  EV  vaccine  produced  fewer  side  effects  than  "1,17"  vaccine. 
This  applied  both  to  the  local  and  general  reactions  in  vaccinated  per¬ 
sons.  At  the  same  time,  in  those  inoculated  with  tho  EV  vaccine  the  lo¬ 
cal  and  general  roactions  were  much  less  pronounced  when  tho  vaccine  was 
applied  pcrcutanoouslv  than  after  In jap.tjnn  hy.  *V»-> . m.'.bcutancaus-ccthcdy-> 
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G.  G.  I’cpryakJiin,  Yo,  X.  Novikova,  Ye.  P.  Gur’yava  (1955)  also  re .  j 
ported  a  low  febrile  reaction  and  a  local  reaction  from  subcutaneous  in  • 
oculationj  of  EV  vaccina.  In  ordor  to  evaluate  tho  aido  effects  of  the 
vaccino  at  tho  tine  of  a  second  vaccination,  part  of  the  perso  n  (22  po*- 
eons)  inoculated  with  "1,17°  vaccino  intradormally  wa3  vaccinated  a  se¬ 
cond  tine  trith  the  r  -io  vaccino  and  by  tho  camo  noticed  a  year  after  tho 
first  vaccination,  F:c  :a  Table  I  it  is  seen  that  there  tras  no  increased 
reactivity  in  those  who  were  rovaccinated. 

Everything  presented  hbo^o  constitutes  evidence  to  the .  'iffoot  tha ; 
tho  inoculation  method  producing  fewest  side  effects  after  vaccination 
vitta  living  dry  nl,17n  plague  vaccine  is  tho  pjprcut moons  rcothed.  Tho 
p tli or  two  methods  of  injocting  the  vaccine,  recc^rvondcd  by  the  instruct-* 
lions,  r>ro  so  productive  of  sido  offects  that  one  involuntarily  wonders 
rhothcr  It  i3  adviso.blo  to  uso  them. 

Pronounced  local  ond  general  reactions,  tho  occurrence  of  sterile 
ibsccsscs  in  various  emos,  tho  los3  of  the  ability  to  work  bavo  given 
is  tho  idea  that  inoculations  against  plague  should  bo  given  by  tho  per- 
iutancous  method.  If  the  indubitable  advantage  of  the  intivdornal  meth¬ 
od  of  vaccination  over  the  percutaneous  method  io  definitively  proved, 
pictonsivo  uso  of  ths  intradormal  method  of  vaccination  may  bo  pormitted 
only  when  there  is  eda^uato  epidemiological  basis  for  it, 

I  Conclusions 


!1,  Intraderm?!  and  subcutaneous  inoculations  against  plague  with 
1,17°  vaccino  are  associated  with  a  considerable  general  and  local  re- 

Iction  in  thoso  vaccinated  and  prcduco  loss  of  tho  ability  to  work  for 
no  to  three  days.  In  two  out  of  230  cases  sterile  abscosso3  occurred 
s  tho  result  of  tho  intradernusl  inoculation.  At  tho  same  time,  tho  pax  - 
utancous  method  of  inoculation  is  characterized  by  tho  least  general  end 
ocal  reactions, and  for  thi3  reason  it  should  bo  recommended  as  tho  basic 
ethod  for  giving  mass  vaccinations, 

I  2.  The  intradonnal  method  should  bo  recommended  in  cases  of  emer¬ 
gency  vaccination  when  antiepidemic, measures  ore  being  taken  in  an  area 
<5f  a  plaguo  focus,  in  placo3  where  plague  epizootics  have  been  noted 
|mong  mall  mouse-liko  rodents  and  in  workers  of  plague  institutions 
. working  with  virulent  strains  of  plague  microbes, 

3.  In  comparing  the  3ido  effects  of  living  plague  *1,17"  vaccine 
with  EV  vaccine,  EV  vaccine  wa3  found  to  bo  loss  productive  of  sido  ef¬ 
fects  after  subcutaneous  injection.  With  the  percutaneous  method  no  es¬ 
sential  difference  was  noted  between  the  vaccines  with  regard  to  tho  pre  - 
(..action  of  sido  effects. 
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Side  Effects  Produced  by  »1,1?“  Plaguo  Yaccira  Depending  on  its 
Cellular  Cc..p03ltion  aftor  Intradomal  pnd  Percutaneous  Injections 

M.  F.  Shautcr,  V.  A.  Yolo&iov  end  I,  F.  Volociveta 

\ 

Central  Asiatic  Scientific  Research  Plague  Institute  (Alma-Ata) 

Study  of  tho  side  effects  produced  by  bivalent  “1,17“  plaguo  vac- 


'11,  five  series  of  vacoino  t;cra  tooted  released  by  tho  Central  Asiatic 
•.’l-agno  Institute,  the  characteristics  of  which  at  tho  tino  of  their  rc- 
Lcasa  and  at  tho  tine  of  inoculation  ere  presented  in  Table  I. 

Tablo  I 

Characteristics  of  Serio3  of  nl,17n  Yaccino 
Investigated  for  Side  Effects 
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Kotos:  1.  longevity  of  tho  vaccines—  I-Iay-Juna  1956 i  2.  tho  in- 
: vrd'.bionsh ip  of  tho  colls  of  the  glycerin -po  sitivo  and  glycei’in-n  :ga- 
tive  variants  m3  determined  by  means  of  culture  on  two  plato3  contain¬ 
ing  ICO  nicrob©3  each  (according  to  tho  optical  standard)  and  individual! 
Shocking  of  all  the  colonies  which  grow  out  on  Kolya  Bol’kur’s  medium 
And  on  liquid  medium  containing  Ip  glycerin  end  an  indicator.  1.  nursboi 
of  series;  2.  at  tho  tine  vaccine  ms  released;  3*  number  of  doses  in  tl  o 
Anpoulo ;  4.  concentration  according  to  tho  optical  standard  (in  billions ); 

of  living  cells;  6.  residual  moisture  (in  jS);  7*  st  the  tine  tho 
-jraccino  va3  used;  8.  number  of  microbes  in  a  single  dose  (in  billions); 

9.  colonics  which  grow  out;  10.  glycerin-positive;  11.  glycerin-negative. 

From  the  data  included  in  Table  I  it  is  scon  that  tho  series  of 
accino  tasted  were  not  standard,  it  the  tins  of  utilization  in  cone 
Cases,  tho  c.rrccnt.n.g,-!  n f  Uv* r nil  vns  consIririmKI (*r»  .  j 
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one-two  per  cent  in  series  146/1  and  146/2).  In  all  sorlos  of  vaccine 
cells  of  the  glycerin-positive  variant  of  plague  microbe  predominated 

(number  17). 

Consideration  of  the  side  off ects  of  tho  vaccine  tras  made  in 
[1.653  personal  of  these  $6Q  wore  ir.oQulatod  intredomally  and  690  porcuj 
toneously  (soe  Tablo  H). 

Table  II 

Kumbor  of  Peoplo  Vaccinated  by  Different  Ilethods  and 
Scrios  of  Vaccino 
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i,  series  of  vaccine ;  2.  vacoimatcd ;  3-  intradormaily;  4.  percutaneouslm; 
pt  total. 

Observations  of  the  reactions  of  all  those  vaccinated  were  nado  by] 
Physicians  boginning  with  12  hours  after  the  inoculations  and  up  to  72 
hours.  Thereby,  tho  £oHo’<rfLng  indices  were  noted:  l)  the  -.Izq  and  tine 
of  appearance  of  the  reaction  at  tho  Injection  site  of  tho  vaccine  (ery¬ 
thema  and  an  infiltrate,  the  formation  of  vesicles  and  pustules,  tho  du¬ 
ration  of  preservation  of  those  indices);  2)  the  reaction  of  tho  lymph 
cdos  and  lymphatics  (lymphangitis,  pain  in  the  area  of  the  lymph  nodosJ 
riiargement  of  toe  lymph  nodes  and  the  duration  of  preservation  of  those} 
igns);  3)  general  manifestations  of  the  reaction  to  tho  vaccine  (hoad- 
dcho  and  its  duration,  temperature  elevation  and  the  duration  of  tho  old 
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Sd  tanperature*  general  malaiso,  tho  presenco  of  gastrointestinal  did 
rs  in  the  form  of  nausea,  vomiting,  diarrhea,  loss  of  the  ability  tej 
t  for  several  days). 

Side  Effects  Produced  by  the  Vaccine  in 
Those  Inoculated  Intradermally 

The  local  reaction  after  Intradormal  inoculations  was  crpres^ed  in 
%e  form  of  erythema  and  an  infiltrate,  tho  appcax’anco  of  pustules,  lym¬ 
phangitis,  pain  in  the  area  of  tho  lymph  nodes,  toe  erythema  and  infil¬ 
trate  were  noted  in  all  968  persons  vaccinated.  In  937  of  then  too  size 
Of  the  areas  of  erv+hffna '  and the  _infn  train  .acra-ncaevrcdr-aKd-tocso- 
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j  fauna  uo  occupy  an  rroa  of  lose  than *25  sq nara  ccuhiuotors  in  3 65 
n*  3 3.8  per  cent;  front  25  to  50  square  ccntiiiotoro  in  203  parsons  (21.2 
p.n*  cent) ;  5 0  to  100  square  centimeters  or  rioro  in  339  persons  (40.6  pc 
pent).  Tin  duration  of  tho  areas  of  erythema  and  tho  infiltrate,  a3  re 


lent). 


i.6  pc 
a3  re 
than 

7.9 
i  por 


rora  r:T.>n-:r,ncd  up  to  24  hours  in  two  inoculees  (0.2  por  coat):  from  24 
oo  43  hours  in  1-41  (14.6  per  cent)  raid  r.oro  than  43  hours  in  312  icocu- 
Lees  (32.2  per  cent). 

-Vn  irfl? oratory  ruction  of  ths  lyphatius  (lyn>h*ngitis  or  pain 
in  the  -"re  a  cf  tho  .lyuroh  nodes)  was  found  in  4*35  inoculees  (/A. 9  cor 
sent).  Its  deration  was  tho  roller. ting:  lees  than  24  hours,  in  fl  (3.0 
pci*  cent);  24  to  40  hours,  224  (23.1  per  c<-nt);  n»ro  than  40  hours,  134 
•inoculees  (13.0  por  cent). 

|  /  Tlarjc.r.cnt  of  tho  regional  lymph  nodes  was  noted  in  203  persons 

(21  per  cent);  of  theca  tho  nodes  readied  tha  3 iso  of  a  pea  in  C6  (8.9 
her  cent);  tha  cizo  of  a  kidney  been,  in  35  (3.8  per  cent);  and  tho  sizn 
bf  a  plun  or  letter,  in  32  (3.3  per  cent). 

[  Tho  cotter ^1  manifestations  of  ,tho  reaction  to  tho  vacoino  at  tha 
pao  of  its  intvadermal  injection  wero  repressed  as  malaise,  headache, 
vc.poratui’a  elevation,  signs  of  a  g astro iiitcstinal  disorder  and  loss  of 
iho  ability  to  work. 

rial  also  wa3  rioted  in  446  persona  (46.3  per  cent);  headacho,  in  56*  • 
.53.3  pur  cent),  whereby  it  lasted  for  24  hours  in  141  inoculeos  (14.6 
per  cent);  from  24  to  40  hours,  in  34 1  (35.2  por  cent);  and  more  than  4U 
lours ,  in  o2  inoculees  (3.5  per  cent). 

A  temperature  elevation  was  fourd  in  390  inoculees  (40.3  per  cent  ? 

‘ it  roes  to  37.5°  in  140  persons  (14.5  per  cent);  37.5  to  38°  X. 
179  (13.5  p:r  coat);  and  from  33°  to  39°  ,  in  71  (7.3  per  cent).  ELe- 
yuted  KC-vwiv.tui’o  remained  for  16-24  hours  in  25  inoculees  (2.6  per  cent); 
p  to  36  hours  in  2SL  (29.0  per  cent);  and  36  to  48  hours  in  84  (8.7  poet 
peat), 

I  Gastrointestinal  disorders  wero  found  in  112  persons  (11.6  per 
fcent).^ 

I  In  part  of  those  vaccinated  loss  of  tho  ability  to  work  was  noted 
for  onc-threo  days.  In  all,  loss  of  the  ability  to  work  :?as  found  in 
1.63  persons  (17.4  per  cent)  with  a  total  loss  of  212  workdays.  Cno  hun¬ 
dred  and  thirty  ono  persons  lost  the  ability  to  work  for  ono  dry  (13.6 
per  cent);  30  (3.1  per  cent),  for  two  days;  seven  (0.7  por  cent),  for 
throe  days. 

I  On  the  basis  of  the  data  presented  wo  have  derived  in  a  general 
fora  the  indices  for  the  local  and  general  reactions  to  intradermal  in¬ 
fection  of  plague  "1,17“  vaccine.  In  determining  the  intensity  of  the  re¬ 
action  we  adhered  to  tho  instructions  of  the  "iiikrobn  Institute.  A  gonJ 
¥££ V  -  • -'-lu-ahion  of  the  naturo  of  the  reaction  to  iut.varfpw.nl  injection  I 
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o  vaccina  is  given  in  Table  HI, 

i 

Table  HI 

Tha  Nature  of  the  Reaction  to  Intradcr.nl  Injection  of 
Vaccine  in  J68  Inoculeos 
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JJote*  The  local  reaction  ’occurred  in  all  968  persons  inoculated, 
i>ut  its  degree  was  noted  in  only  964  inoculees.  Tho  percentages  in  th: 
last  lino  of  tho  tablo  wore  calculated  with  respect  to  this  number.  1, 
mature  of  the  indices;  2.  total  reacted;  3.  nature  of  reaction;  4.  weak; 
.  1.  moderate;  6.  strong;  7.  general  reaction;  8.  local  reaction;  9.  abso- 
.  uto  figures;  10.  percentages. 

Item  the  data  presented  in  this  table,  it  is  seen  that  tho  intra- 
<  .anal  injection  of  plague  "1,17°  vaccina  very  frequently  produces  a 
i  > braking  general  and  local  reaction  in  the  inoculeos  and  a  reaction  in 
■  he  regional  lynqph  nodes. 

Side  Effects  Produced  In  Thoso  Inoculated  Percutancously 

In  contrast  to  those  vaccinated  intradcraally,  tho  reaction  to  po- 
Jutaneous  vaccination  was  slight  in  the  inoculces.  Erythema  and  an  in¬ 
filtrate  wore  noted  in  266  persons  (38.6  per  cent),  whereby  in  all  cases 
tnoy  wore  slight,  chiefly  along  tho  courses  of  the  scratches.  Of  thoso 
2o6  persons  the  local  reaction  (slight  erythema  and  an  infiltrate)  was 
ebsorved  less  than  48  hours  in  96  (13.9  per  cent)  and  loss  than  2^  hours 
•n  170  \Zb.7  per  cent).  Vesicles  and  pustules  wore  noted  in  ei^ht  ccr- 
«ons  U.2  per  cent).  Persons  with  enlargement  of  the  lyaoh  nodes  were 
not  founds  and  pain  in  the  area  of  the  lymph  nodes  was  noted  in  only  two 
I  arsons. 

-  mo  ?Lth?  gonf,rai  “Gestations  the  follow  wero  noted:  headache 

I  (H,peLCflnt  i  malaise,  in  four  (0.6  per  cent);  signs  c 

4  gastrointestinal  disorder, _ In  one;,  and  loss  of  tho  ability  vor’ 


|,d;vj  d;.y,  in  ono  inceulco. 

Therefore,  in  contrast  with  those  vaccinated  lnirndornslly,  prac¬ 
tically  no  general  reactions  were  observed  in  those  vaccinated  p crouton  • 
:cusly  Tdth  tho  exception  of  a  slight  infiltrato  and  erythema  along  the 
jsci*otchcs  in  tho  skin.  Cchor,  slight  reactive  nnnifootatiens  were  no  ton 
only  in  individual  por3on3. 

Reasons  for  the  High  Degree  of  Side  Effects  Produced  by 
"1,17“  Vaccina  on  XotradermaX  Injection 

*  Elucidation  of  tho  problem  of  *rh?.t  tho  high  degree  of  side  effect  i 
j{  tho  “1,17“  plague  vaccine  i3  associated  with  after  intrr.don.ial  inject* 
ticn  of  it  is  very  interesting :  irhothcr  it  is  a  reaction  to  the  toxin 
if  tho  plague  microbes,  or  associated  with  survival  of  tho  microbes  at 
the  injection  sito,  or,  finally,  with  the  interrelationship  of  tho  gly- 
jorin-positive  (number  17)  and  glycerin-negative  (number  1  )  strains  in 
tho  vaccine.  The  an  over  to  these  questions  is  of  importance  for  prepor 
>rcduction  of  tho  vaccino. 

Ona  of  tho  authors  (Shnutor)  in  cooperation  with  ?.  II.  Chulturova 
•ado  experiments  on  guinea  pigs  in  1955  for  clari  Cying  the  part  played 
>y  individual  cosiponcnts  of  tho  vaccino  as  troll  a3  tho  percentage  of 
hiving  microbes  in  tho  vaccine  ir*  tho  sido  effects  produced  by  the  latter. 
. ls  a  result  of  thc3o  c'<porimonto,  tho  following  was  established:  1.  tie 
i.ocal  and  febrile  reactions  after  injection  of  vaccino  depend  on  tho  pci  - 
icntc.go  of  living  coll3  in  the  vaccine.  The  injection  of  killed  vaccine 
:.s  associated  with  a  slight  temperature  reaction  and  a  flight  reaction 
at  tho  injection  sito;  whan  guinea  pig3  were  injected  intradevoally  witl 
vaccino  containing  a  high  percentage  of  living  cells  a  considerable  tem¬ 
perature  rise  was  noted  and  a  distinct  reaction  at  the  Injection  site. 

|  2.  Tho  general  reaction,  as  read  by  the  data  on  chargo  of  woight, 

as  troll  as  tho  reaction  in  tho  regional  lymph  nodes  did  not  depend  on  tl  e 
percentage  of  living  colls  in  tho  vaccine. 

j  3.  Tho  reaction  to  injection  of  the  vaccino  prepared  from  strain 
number  1  in  the  guinea  pigs  was  more  pronounced  than  that  to  the  in- 

I 'action  of  vaccino  prepared  from  strain  number  17. 

For  tho  purposo  of  elucidating  the  significance  of  the  factors  in 
he  different  side  effects  produced  by  individual  series  of  vaccino,  wo 
iorrpared  tho  nature  of  the  reactions  in  persons  vaccinated  by  two  differ¬ 
ent  series  of  vaccino  containing  different  percentages  of  living  cells 
At  the  time  of  application  of  the  vaccine  in  Table  IV;  therefore,  wo  cos- 
rared  difforent  numbers  of  microbes  in  the  vaccine  dose. 

We  did  not  succeed  in  determining  any  relationship  between  the  side 
effects  produced  by  the  vaccino  end  tho  interrelationship  of  strains  1 
and  17  in  it,  because  in  all  of  the  vaccines  series  used*  for  study  there 
x|as  a  marked  predominance  of  the  percentage  of  living  glycerin-positive 
cells,  that  i3,  of  strain  17,  and  only  in  vaccino  series  152  were  the 
living  cells  of  the  glycerin-negative  variant  relatively  more  (soo  Table 
i ) .  It  should  bo  noted  that  the  injection  of  the  vncc-frn  g.  -.iM  iy  um 
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Tablo  IV 

.  \ 

Tho  Relationship  Between  tho  Sido  Effect.*  Produced  by  Vaccines  of  Diffc' 
ont  Series  and  Different  Percentages  of  Living  Cells  (Sorios  145/l-Two  | 
Por  Cent  Living  Coll3,  5.2  Billion  Microbes  in  tho  Vaccina  Dooo;  Series 
165/1.  30  Per  Cent  Living  Cells,  1.5  Billion 

Microbes  iii  tho  Vaccine  Peso)  j 
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1.  nature  of  reaction;  2,  #  of  inoculcos  with  tho  given  reaotion  from 
Vacoinet  3.  orythcaa  and  infiltrate  of  an  area  of  more  than  50  square  j 
entimotors;  4.  erythema  and  infiltrate  from  more  than  43  hours;  5.  the 
bresonco  of  vesicles  and  pustules;  6.  lymphangitis  and  pain  in  the  area 
pf  tho  axillary  lymph  nodes;  7.  enlargement  of  the  regional  lymph  nodc3 
p.  headacho;  9*  maintenance  of  hcadaeho  more  than  24  hours;  10.  tempera-} 
pure  elevations;  11.  temperature  higher  than  37° ;  12.  general  malaiso ; 
L3.  intestinal  phenomena;  14,  loss  of  th3  ability  to  work. 

iccotupanied  by  a  more  pronounced  reaction  than  injection  of  tho  vaccine: 
>f  the  other  series. 

Data  presented  in  Table  IV  are  evidenco  to  tho  effect  that  inject- 
x>n  of  vaccine  of  series  165/1  with  a  high  content  of  living  colls  (30 
>cr  cent)  was  accompanied  by  a  more  active  and  moro  prolonged  reaction 
>y  comparison  with  what  wa a  produced  by  vaccine  146/i  with  a  low  content 
»f  living  cells  (two  per  oont),  Tho  latter  is  in  agreement  xrith  data 
1  ibtained  in  experiments  on  the  vaccination  of  guinea  pigs. 

It  should  also  be  pointed  out  that  in  a  number  of  casos  a  consider 
•  -bio  difference  was  noted  in  tho  reactions  of  persons  vaccinated  with 
■  .he  8aao  sories  of  vaccine  but  taken  from  different  ampoules.  This  was 
i  marcntlv-J>, s so M  pf.rri  - > 
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contains  different  number  of  living  colls  in  different.  ampoules.  frequor 
ly  and  differs  in  t ho  interrelationship  of  glycc-r  in-po s itive  and  glycov 
in-negativo  variants  included  in  tho  vaccine,  Wo  noted  tho  latter  dif- 
foi’anco  in  control  cultures  of  tho  vaccine. 

Conclusions  j 

1,  Tho  intradorsal  inoculation  of  "l,!?"  plaguo  vaccino  was  us¬ 
ually  accoroamlcd  by  a  striking  gen  oral  and  local  reaction  and  reaction 
of  the  lymphatics  of  tho  regional  lymph  nodes,  . 

j  2.  Tho  local  reactions::  mo  noted  in  all  tho  inoculees,  and  thoy 
rcra  of  noderate  severity  in  33.5  per  cent;  severe,  in  45.4  per  cent, 
ihe  reaction  was  expressed  in  tho  appearar.co  of  an  infiltrato  and  oiy- 
t hr  ic,  which  in  40.6  per  cent  of  tho  casos  reached  5°  to  ICO  or  more 
square  centimeters.  In  alrost  half  of  those  vaocinated  tho  formation  c 
/caicleo  and  pustules  was  noted,  whereby  in  tho  majority  the  pustules  i 
■•aired  fpr  two  or  threo  days, 

3.  Tin  reaction  of  tho  regional  lymphatic  systra  wa3  expressed  c 
Inflammation  of  lymphatics  and  pain  in  tho  area  of  tho  padllory  lymph 
aodes  in  44.9  per  cent  of  tho  inoculees  and  enlargement  of  tho  lyuph 
.odos  in  21.0  per  cent. 

4.  A  general  reaction  was  no  ted  in  67.7  por  cent  of  tho  inocnlc: 
)f  then,  it  was  of  moderate  severity  in  23,6  per  cent;  covers,  in  11.6 
oar  cent.  It  was  expressed  as  malaise  (46.3  p«sr  cont  of  thoso  inocula¬ 
ted),  headacho  for  one-threo  days  (58.3  per  cent),  tcmpsratvro  elovatlc 
(40.3  per  cent,  whereby  it  was  over  38°  in  ?.3  per  cent),  gastrointes¬ 
tinal  disorders  (11.6  per  cent)  and  loss  of  ths  ability  to  work  for  one 


.jnaj.  cursor ''.er3  U-t.b  per  cern>/  ana  xoss  ox  une  aoixxcy  xo  woric  ror  one 
uhroa  days  (17.4  per  cent). 

5.  Percutaneous  vaccination  with  plague  "1,17“  vaccine  practical 
■-reduced  neither  local  nor  general  reaction.  Usually,  only  erythema  ar. 
a  slight  infiltrato  were  noted  along  tho  course  of  tho  scratches. 

]  6.  Tho  nature  of  tho  reactive  manifestations  in  inoculees,  tho  i 

tensity  and  particularly  tho  duration  of  them  wore  to  a  considerable  dc 
ireo  connected  with  the  percentage  of  living  cells  in  the  vaccine.  The 
injection  of  vaccine  with  a  high  percentage  of  living  cells  is  accompan 
led  by  a  more  pronounced  reaction, 

|  7.  In  a  number  of  crises,  wiicn  the  vaccine  is  used  three  months 

tftcr  its  preparation  a  very  small  percentage  of  living  colls  is  presen 
an  it,  and  the  number  of  cell3  of  tho  glycerin-negative  variant  is  negl 
Bible  in  the  majority  of  series.  Tho  difference  in  the  number  of  livin 
cells  was  noted  not  only  between  different  series  of  vaccino  but  in  a 
number  of  cases  also  in  ampoules  of  tho  same  series, 
j  8.  Considering  the  great  degree  of  side  effects  produced  by  the 
rmtradermal  method  of  injecting  the  plaguo  "1,17"  vaccine,  the  uso  of 
ynis  method  may  be  recommended  only  if  there  are  spocial  indications, 
j  9*  It  is  necessary  to  obtain  a  vaccino  with  more  stable  proper¬ 
ties  both  with  rospect  to  the  percentage  of  living  colls  in  it  and  with 

respect  to  tho  interrelation  sM^f^Muerin-xie^  n - 

pooitive  .variants. 
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Tho  Problem  of  Optimum  .Donato  of 
Dry  Living  "1,  I/"  Plague  Vaccino, 

Roport  2.  'flio  Efi ocfcivonons  aacl  who  Sidc-Eff oct  Pro¬ 
duction  of  tho  Yaccino  in  Accordance  vii’.i  tlio  Vaccinating 
Doso  u.id  Methods  ox'  Vaccination. 

M.  R.  Ivanov  and  V.  Klochkova 

Tho  Stato  Scientific  Rosoarch  Institute  of  Microbiology 
and  Epidemiology  of  Southeast  USSR  (Saratov)  and  tho  Saratov 
■Stato  Medical  Institute. 

In  our  provious  work  (Jf.  R*  Ivanov  and  V.  M.  Klochkov?, 
Tho  Problem  of  Optimum  Dosugo  of  Dry  hiving  l’iaguo  Vaccine. 
Report  1.  Works  ox'  tho  "Mikrob"  Institute,  Mo  2,  Saratov, 
195^) »  in  oxporimonts  on  guinea-pigs  and  in  tho  vaccination 
of  human  volunteers  wo  established  tho  optimum  vaccinating 
doso  for  bivalent  dry  living  Ml,  17"  plague  vaocine  contain* 
ing  10  porcont  living  eolls  (10  percent  survival).  In  sub- 
soquont  investigations  wo  roado  an  attempt  to  clarify  tho 
off  ctivonoss  and  sido-cffect  production  of  this  vaccine  in 
accordanco  with  tho  porcontago  of  living  colls  in  it,  tho 
size  of  tho  doso  boing  used  for  vaccination  and  tho  uothed 
of  vaccination. 

In  accordanco  with  instructions  on  tho  preparation  and 
application  of  bivalont  dry  living  plague  vaccino  ono  (sing¬ 
le)  doso  for  intradermal  and  subcutaneous  methods  of  vacci¬ 
nation  should  bo  equal  to  1,500,000,000  microbos  if  tho  sur¬ 
vival  rate  of  tho  vaccino  amounts  to  20  porcont  or  higher. 
With  a  survival  of  vaccine  of  less  than  20  percont  it  is 
nocossary  correspondingly  to  incroaso  tho  total  number  of 
microbos  in  tho  doso.  Eor  example,  if  tho  survival  rato  of 
tho  vaccino  is  10  porcont  its  single  doso  should  contain 
3*000,000,000  microbos.  ^horofoi’o,  tho  dose  used  can  con¬ 
tain  either  1,500,000,000 . or  3*000,000,000  microbos.  The 
number  of  living  microbos  includod  in  ono  doso  can  bo  equal 
to  300,000,000  or  may  corn©  close  to  1,000 , 000 ,000-1 , 50Oj.CC0.C0: 1 
if  tho  survival  rato  of  tho  vaccino  comos  close  to  80-100 
percont.  Therefore,  in  tho  case  of  vaccination  with  living 
dry  plague. vaccine  the  standard  doso,  ossontially,  is  not 
used.  In  determining  the  single  dose  of  tho  vaccine,  tho 
principle  of  calculation  either  by  the  number  of  living  mi¬ 
crobes  or  by  tho  total  numbar  of  microbos  in  tho  doso  doos 
foot  stand  up. 

S  Exporionco  in  tho  uso  of  bivalont  vaccino  on  pccplo 
Jhcwod  that  different  sorios  of  it  possess  different 
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degrees  of  sidc-cffcoi  production,  i'roduction  of  sido-of- 
f-ofcs  may  depend  on  thre  •  factors:  1)  on  tho  fact  that  tho 
•  lose  need  for  vaccination  is  too  high ;  2)  on  tho  prosonco  o i 
a  .largo  number  of  dead  microbes  in  tho  doso;  3)  on  tho  pro- 
scaco  of  a  .largo  number  of  .living  microbes  in  tho  doso.  2aol 
of  these  factors  is  decisive ,  accounting  for  tho  sido-offocl 
production  of  tho  vaccino,  and  tho  effectiveness  of  tho  \fac- 
e j.ne  is  not  known  exactly,  because  tho  prebloa  of  cornparativi  . 
effect J.voncsd  of  vaccination  in  nccordeuco  with  tho  absolute 
■>izo  of  tho  doso  used  and  tho  number  of  living  microbos  in 
it  has  not  boon  adopuatoly  studied. 

for  tho  purposo  of  solving  this  problem  an  onporimont 
."as  performed  on  4<J0  guinea  pigs.  Tho  animals  wero  vaccin¬ 
ated  with  three  sorics  of  dry  living  bivalont  ve.ccino  with 
•different  survival  rat os  (11,  b,  30,  9  and  V/.9  porcont)  as 
veil  as  with  a  suspension  of  fresh  two-day  cultuvo  of  biva¬ 
lent  vaccino  in  which  tho  pcrcontago  of  living  microbos  was 
considered  closo  to  100.  for  oach  dry  vaccino  a  study  was 
eutla  of  throe  do.‘>es--10,00Q,  10,000,000,  1,000,000,000  liv¬ 
ing  microbes  whereby  tho  doso  of  vaccino  was  not  doterrainod 
cy  tho  total  number  of  microbes  but  rather  by  tho  number  of 
living  microbos.  l/ith  tho  iano  number  of  living  microbes  in 
:ha  doso  tho  total  number  of  microbos  being  injected  differ¬ 
ed,  which  r.’.ado  it  possible  for  us  to  determine  tho  offoct  of 
•living  and  dead  microbes  on  tho  of foetivenoss  and  sidc-of- 
foct  production  of  tho  vaccino. 

I  t'ith  tho  aim  of  detornining  tho  off octivonoss  of  tho 
yaccinabion  mothed  guinoa  pigs  voro  vaccinated  by  three  gen¬ 
erally  accepted  methods,  that  is,  subcutaneously,  intradorm- 
Ally  and  parcutanoously  accoring  to  tho  modification  which 
vo  havo  suggested  (soo  below). 

As  has  boon  shown  by  experimental  investigations  of  D.G, 
oavostin,  G.  N.  Lenskaya,  Yo.  I.  iCorobkova  and  othor  authors’, 
tho  most  cffoctivo  mothods  of  vaccination  are  interdormal 
and  porcutanoous.  Ilowovor,  in  tho  case  of  intordormal  vac¬ 
cination  with  bivalent  vaccino  stormy  local  and  general  re¬ 
actions  to  tho  inoculation  woro  noted  in  experimental  ani- 
nals  and  pooplo. 

In  attempting  to  proservo  tho  off ectivcnoss  of  tho  inter¬ 
dormal  method  of  vaccination  and,  at  tho  samo  timo,  rcduco 
tho  local  and  genoral  roactions  to  tho  inoculation,  ono  ofuf 
(Ivanov)  suggostod  a  modification  of  tho  intradermal  method 
of  vaccination  in  which  the  natural  route  of  infection  with 
pl^guo  (tho  bito  of  fleas)  was  simulatod.  For  this  purpose 
1  .&  used  a  spocial  instrument,  which  consists  of  a  motal  cy- 
jlindor  six  contimotors  in  longbh,  in  which  thoro  is  a  movable 
plunger  with  ordinary  sowing  noodles  mounted  on  its  base  pre- 
pocting  two  millimeters  abovo  tho  base  of  tho  plungor.  Tho 
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tochniquo  of  vaccination  with  this  instrument  is  simple.  The 
inooulation  sito  on  tho  volar  curfaco  of  tho  forearm  is 
troatod*  Tho  vaccino  is  appliod  in  throo  placos  (as  in  tho 
caso  of  porcutanoous  vaccination),  aftor  which,  tho  Anatru- 
raont  i3  applied  to  thoso  placos,. tho  plungor  is  raised,  and 
tho  ncodlo  i3  injocted  into  tho  skin  in  a  mannor  similar  to 
a  puncture  with  Francko‘s  spring  lanoot.  Tho  vaccino  enters 
tho  skin  intradoravilly,  and  tho  vaccino  process  develops.  Ii 
tho  caso  of  vaccination  by  tho  porcutanoous  method  and  tho 
intradcrmal  method  in  our  modification  tho  doso  of  vaccino 
(as  in  tho  caso  of  vaccination  of  people)  was  niado  10  tines 
largor  than  aftor  intradcrmal  and  subcutaneous  vaccination. 

Tho  vaccinated  animals  ’./ora  infcctod  subcut no o us ly  21 
days  aftor  vaccination  with  200,000  ChO  (10,000,000  miorobo; ) 
of  a  virulont  strain  of  tho  plaguo  microbo  (No  700). 

In  vaccinated  animals  boforo  infection  and  aftor  it  a 
study  was  mado  of  hematological  chances,  tho  opsono-i>hago- 
cytic  reaction,  tho  local  and  tho  general  roaction  to  tho 
inoculation.  In  tho  present  report  material  has  boon  pro- 
sonted  only  on  tho  survival  rato  of  animals  aftor  infoction 
and  tho  dogroe  of  oxprossion  of  t*'.e  local  and  goncral  react¬ 
ions  to  tho  inoculation.* 

As  is  soon  from  Table  1  and  Fig.  1,  with  incroaso  in 
tho  number  of  living  microbos  in  tho  doso  tho  percentage  of 
animals  surviving  aftor  the  infection  incroasos  with  all 
nothod3  of  vaccination.  Thereby,  it  should  bo  oraphasized 
that  vaccines  with  a  high  survival  rato  protoct  a  higher 
percentage  of  animals  against  doath  than  do  vaccinos  with  a 
low  survival  rate  (soo  Table  1). 

In  our  oxporimont  tho  total  nurobor  of  microbos  injectcc. 
into  tho  animal  organism  at  tho  timo  of  vaccination  doorcases 
with  incroaso  in  tho  percentage  of  living  colls  in  tho  vac¬ 
cine.  From  Fig.  2  it  is  soon  that  tho  strength  of  post-vac- 
oinal  immunity  depends  specifically  on  tho  nirabor  of  living 
microbes  in  the  dose  rathor  than  on  tho  total  numbor  of  mi¬ 
crobos  injected. 

Tho  degroe  of  expression  of  tho  local  and  general  re¬ 
actions  to  tho  inoculation  was  difforont  depending  on  the 
percentage  of  living  microbos  in  tho  vaccino.  With  tho  same 
lose  of  vaccino  more  vigorous  local  and  gonoral  reactions 
zero  observed  to  tho  inooulation  whon  vaccines  with  low 
(11.7)  and  vory  high  (100)  survival  rates  woro  used.  Thoro- 
'ore, . increase  in  the  number  of  dead  microbos  in  tho  vaccine 
roducos  the  offoctivenoss ,  theroby  increasing  sido-offoct 
production.  At  tho  same  timo,  a  marked  increase  in  tho  nun- 
tor  of  living  microbos  in  tho  vaccino  (closo  to  100  porcont) 
also  increasos  its  side-effoct  production,  which,  howovor,  is 
acco.upaniod  by  an  increase  in  tho  eff octivonoss  of  tho 
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i'ig.  1,  Survival  of  Vaccinatod  Guinoa  Pigs  as  a  Junction  of 
!tho  Mu mb or  of  Living  Microbes  in  tho  Vaccino  Doso  (Infection 
/ith  200  CLD  of  a  Virulent  Strain).  1.  Intradormal  Method 
jof  Vaccination;  2.  Subcu-fcanoous  Mothod;  3*  Percutaneous 
Mothod;  b.  Porcutanoous  Mothod  in  our  Modification;  $,  Por- 
cont  of  Animals  Surviving  Aftor  Infoction;  6.  Number  of  Liv  • 
ing  Mievobos  in  tho  Doso;  7*  Thousands;  3.  Million  (s);  9* 
Jillion. 


vaccino. 

Those  principles  give  us  reason  for  rovising  oxisting  in¬ 
structions  on  tho  preparation  and  application  of  dry  living 
bivalent  plaguo  vaccino.  W o  can  oxpress  oursolves  in  favor 
of  tho  advisability  of  calculating  tho  singlo  doso  by  tho 
number  of  living  microbes,  which  should  bo  tho  same  in  each 
doso  of  vaccino. 

In  considering  tho  off octivonoss  of  tho  vaccination 
lothod  noto  should  bo  made  (as  is  soon  in  Table  1)  that  witlj, 
small  vaccinating  dosos  tho .methods  of  porcutanoous  and  in- 
tradcrmal  vaccination  woro  most  offoctivo  in  our  modifica¬ 
tions;  in  tho  casos  of  modorato  and  largo  vaccinating  dosos 
all  tho  mothods  studied  gave  a  good  vaccination  effoct. 

i'or  tho  purpose  of  simplifying  tho  vaccination  tochniqu<| 
[and  reducing  tho  degroo  of  local  and  general  reactions  to 
tho  inoculation  and  preserving  a  certain  measure  of  standarcl- 
ization  in  tho  vaccino  dosago  wo  recommend  the  now  mothod  o i 
jintradormal  vaccination  by  moans  of  the  instrument  describee 
nbovc.  In  tho  vaccination  of  experimental  animals  and  poo£L> 
by  this  method  it  was  noted  that  in  tho  inoculoos  there  aro 
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Tablo  1. 


Survival  Rato  of  tlxo  Animals  Aftor  Infection  With  200,000 
CLD  of  a  Virulont  Strain  of  Plo.guo  M.Lcrobo  After  Yaccinatioi 
With  Difforont  Dosos  and  Series  of  Vacoino  and  Difforont 

Kothods. 
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L«  No  of  Group;  2.  Survival  Rate  of  Vaccine  (Seri os);  3. 
Total  No  of  Living  and  Doad  Microbes  in  the  Dose;  4.  Survive 
late  of  Animals  (in  $)  Vaccinated  by  Difforont  Methods  Aftor 
ICnfeotion  with  200,00.0  OLD;  3,  Intradormally;  6.  With  a 
ijrringo;  7.  With  Our  Instrument ;  ,8.  Porcutanoously ;  9.  Sub- 
mtanoously;  10*  With  a  Content  of  10,000  Living  Microbes  in 
;he  Doso;  11.  Averago;  12.  With  a  Content  of  10,000,000  Liv¬ 
ing  Microbes  in  a  Dose;  13.  With  a  Content  of  1,000,000,000 
living  Microbes  in  .a  Dose. 
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*•  Hurktd  .looal  or  general  motism  to  tho  inoculation  J 
characteristic  of  tho  intradorwal  method*  Our  modification  { 
•f  tho  intradormal  method  is  teonnically  siinplor  cl-an  intr^r 
dermal  injection  of  tho  vaooine  with  a  sjrlngc  and  »Tsn  si* 
olor  than  per  cutaneous  vaccination,  and  tho  postvaccinal 
•■■unity  obtained  is  not  inferior  in  its  strength  to  insutm- 
ity  obtained  frota  ordinary  intradormal  vaccination*  In  ad¬ 
dition,  In  our  method  tho  vaccine  can  bo  dosaged  acre  aocur 
•tely  than  by  tho  percutaneous  method. 


Conclusion* 

1*  Taco  In  o  with  &  high  survival  rate  is  m  ore  effect- 
Ivo  than  vaooinos  with  low  survival  rates* 

2.  Taooino  sorios  with  lov  (11*7)  end  very  high  (abou 
100)  survival  ratoe  possess  grantor  side-effuct  production 
than  vaooinos  with  an  average  survival  rats  (20*9  end  4?. 9) 
3*  Tho  variant  of  tho  intradormal  method  of  vacoina- 
tion  which  wo  hare  proposed  is  no  loss  offeotlro  than  intra 
denial  (olassio)  and  percutaneous  methods,  is  technical!]' 
simple  and  may  bo  recommended  for  comparative  testing  on  a 
large  scale. 

%•  Srtenslve  stud]'  Is  noee-sury  of  tho  effectiveness 
•**4  side-effect  preexist  lor  of  diffore.it  dosages  of  vaooine s 
with  different  survival  rotes  cn  people  \  ith  the  aim  of 
clarifying  the  optima*  dossgus  for  eac!.v  method  of  soccius- 
tion* 
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Tho  Current  Status  of  tho  Stud/  of  tho  Hpizootology 
of  Tularc.-ua  in  the  USSR 

T.  II.  Dunayova 

Lrturatory  of  Tularemia  (Hoad—  Professor  N.  G.  Olsufiev)  of  the 
P^pa1.’t;:;nt  of  Infectious  Disease.;  with  Natural  Foci  (Hoad —  Academician 
\'o,  II.  Pavlovskiy)  of  the  Institute  of  Fpidor o?  ogy  and  microbiology 
'jneni  I!.  ?.  Grrnolcyn  (Director—  Professor  S,  ...  Kuiviotsov)  of  tho  Aca- 
iway  of  nodical  Scioncos  W3  (Koscow) 

Sines  eases  of  tularemia  began  to  bo  diagnosed  in  tho  USSR  (Suva 


:'as  possibility  was  determined  of  infection  f^oa  xjatcr  (Somov,  Vol'f ert; 

.  ..ml  llovikova). 

Ip,  subsequent  ycoi-3  tlirough  tho  wc.k  of  a  number  of  cooicditions 
;  VZT.i  //Ill-Union  Institute  of  Reocriiacntal  Kedici ur/,  THil  ^institute  oi 
Epidemiol 03/  and  Hicrobiolo.Ty/-  tho  "ISJcrob”  Institute,  sr.d  tho  Rostov 
Plague  Institute)  and  various  laboratories  new  species  of  warm-blooded 
yiidnals  ai:d  arthropods  were  found  which  were  spontaneously  infected  witV 
|ulare.aii  bacteria.  Through  the  work  of  zoologists  and  parasitologic  to 
’.ho  relationship  was  made  clear  between  tho  development  of  ne.S3  epizoot- 
cs  among  rod.nts  and  thoir  census,  and  the  important  rolo  of  blood- 
coking  diptora  and  ixodial  ticks  was  determined  in  tho  transmiosion  of 
’ho  tuj.ra-c.iia  pathogen.  For  some  of  the  foci  the  significance  of  ixodial 
*  leks  as  reservoirs  of  the  tularemia  microbe  to 3  shown  in  tho  intcrepi- 
ootic  period.  In  1943,  the  knowledge  gained  by  Soviot  investigators  in 
ho  s  tudy  of  tularcnia  during  this  period  was  generalized  on  in  tho  book 
IWg'Jl?4 ^ Jr!?.^St4oa»  published  under  the  editorship  of  L.  M.  Khatenover. 
j  Subsequently,  because  of  tho  comprehensive  work  of  bacteriologists, 
parasitologists  and  zoologists,  who  made  both  fiold  and  expei-iroental  in¬ 
vestigations  tho  main  problems  of  the  epizootology  of  tularemia  were 
.•  olved  in  tho  Soviet  Union.  An  important  step  was  constituted  by  work 
a  classification  and  study  of  foci  of  tularemia,  elucidating  their 
.  :ruct  re  and  characteristics  of  tho  existence  of  the  infection  in  then 
.  'ales?  jv,  1946;  Olsuf’yev,  1946;  Xuoyakin,  1947;  Eozhertko,  195°*  Lebede/, 
1953;  Harpov,  1955;  Kucheruk,  1955.  Kyasnikov,  1955*  and  others).  | 

I  Underlying  tho  classification  of  natural  foci  of  tularemia  are  cpit 
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c  JuiraclCvisti'ca  idih  consideration  of  tho  bade  erodes  of  aramnls  >;rc-j 
riding  for  tbo  circulation  of  the  pathogen  in  tho  focus.  | 

Kith  tho  investigation  of  tho  natural  foci  of  tulai’C’Jia  in  «uff-. 
ent  regions  of  the  Soviet  Union,  tho  number  of  typos  of  foci  described 
is  Increasing.  V.  P.  Bozhenko  (1953)  points  out,  for  example,  that  the 
number  of  typos  of  foci  described  reaches  20,  In  tho  description  of 
foci  of  tularc.da  at  tho  present  tine  authors  do  not  always  r.dl.cro  to  a 
singlo  classification  principle  along  uith  tho  landscape  principle  of 
classification  works  aro  encountered  wb3.ch  describo  tho  "vat"  typo, 

"water"  foci,  "han3ter"  focus,  etc.  Excessive  fragmentation  is  observe  l 
in  distinguishing  types  of  foci,  for  c-: -rr-.pl o,  river  valley,  delta,  bog 
rater ,  river,  etc.  Ihero  are  synonyms  in  tho  definition  of  foci  of  the 
sano  typo3 . 

Recently,  attempts  have  appeared  to  put  order  into  tho  classifica¬ 
tion  of  typos  of  foci.  V.  ?.  Eozhonko  (1955),  in  di stir1  gui rhij : g  coven 
easic  types  of  foci  (river  valley,  delta,  mountain-valley,  bog  water, 
aeadow-ficld,  forest  and  steppe),  suggests  combining  then  into  two 
groups :  I —  water  foci,  where  tho  main  reservoir  is  tho  water  rub,  and 
OC—  foci  of  dry- landscapes.  The  last  group  includes  meadow-field,  for 
33t,  and  steppo  typos  of  foci,  which  jjs  hardly  justified. 

H.  G.  Olsuf  *yov  suggests  keeping  tho  division  into  five  basic  land¬ 
scape  typos  of  foci  (tidal  marsh,  meadow-field,  steppo,  forest  rad  foot-’ 
hill-brook),  regarding  tho  various *foci  included  in  tho  major  landscape: 
iubdivisions  as  modifications  or  variants  of  them.  For  example,  tho 
river  valley  typo  of  focus,  characterized  by  tho  participation  of  tho 
water  rat  in  tho  circulation  of  ths  pathogen, includes  tho  delta  and  oth.r 
variants.  In  tho  steppo  typo  of  focus  the  "ravine"  (Borodin,  1953)  ra.c. 
hamstor"  (Bozhenko,  1955)  variants  aro  included, 

A.  A.  llaksimov  (1953)  suggests  dividing  tho  basic  type  of  foci  ir.- 
•<o  extremely  small  variants ,  giving  them  a  purely  landscape  character!/:; - 
•  ion  without  consideration  of  the  specific  epizootological  conditions  ox 
yxistcnco  of  the  infection  in  then.  For  tho  puxpose  of  putting  problem. 

<  f  classification  of  tho  foci  in  order  it  is  desirable  to  nake  a  noro 

■  horough  study  of  tho  structure  of  the  foci,  investigation  of  tho  linos 

<  f  circulation  and  preservation  of  tlio  pathogen  in  then  on  the  basis  of 
t.  study  of  tho  elementary  foci  of  infection.  Of  basic  significance  for 
i  .nd or. standing  the  conditions  under  which  tho  tularemia  pathogen  circu¬ 
lates  in  nature  is  tho  termination  of  the  virulence  of  tho  natural  (fo¬ 
cal)  strains.  Study  of  tho  biological  properties  of  strains  of  Bacteviva 
yularer.se  isolated  in  different  natural  feci  from  various  animals  and  en¬ 
vironmental  objocts  has  shown  that  highly  virulent  focal  or  epidemic 
strains  oirculate  in  nature.  The  virulenco  of  a  largo  nui-Jbor  of  strains, 
chcckc-d  by  tho  mothod  accepted  at  present  (by  titration  of  dilutions  of  I 
suspensions  of  a  culture  of  tularemia  bacteria  in  whito  mice,  white  x-atcj 
and  guinea  pigs)  has  turned  out  to  be  very  much  tho  sane.  A  full  lethal, 
close  for  whitp  nice  and  guinea  pigs  is_cqual  to  ono  microbe  (according  ti> 
t{ho  bacterial  standard  of  the  TsGNXI  /Central  State  Scientific  Testing  ! 


stitute/) ;  for  white  rat3 


r-  ziqua].,  t  o.  101,-000^0 PC' 


•-1,000, <Aa/,w*0  r  deletes.  As  is  seen  from  Table  X,  str-ains  isolated  at  j 
tho  beginning  and  at  tho  end  of  tho  epizootic  from  sick  ar.ir.ols  found 
sporadically,  ixodial  ticks,  rater,  and  from  substrates  irking  up  ricks 
vd  st*ra:x  stacks  have  tho  sar. o  virulence  characteristics  (Olsuf’yev, 

Y:  icVyanova,  Per?"!-: nya,  Yarelove.,  3-r.i-onova). 

Other  investigators  (Mashkov,  I9f:9;  ?51ip..r’:o,  1953;  Bozhenko, 
1955;  Borina,  1955)*  cheeking  tho  virulence  of  drains  of  tularcada  ni- 
crobe  on  '.rhit c  mice ,  also  noted  ti  e  high  degree  of  v.'.  :.’.lcnc3  of  ell  the 
[o  trains  iso. fated, 

V.ro  of  only  one  reliable  e: nr.pl o  of  variation  in  tho  tularcaiji 
jpaihoge.i  v er  natural  conditions:  its  higher  vi.'ulv.co  on  the  A.ioricoK 


y  navuruA  c5ri.TO.0Ls:  res  mgnor  va;uj.  v.co  on  cue  aoioracan 

Jc'V.bArmt  by  comparison  with  that  on  tho  torri't.ry  of  Asia  and  Zurepo.  I 
:do;;ovor,  fheso  differences  aro  undoubtedly  associated  with  tho  prolonged 
^volution  of  tho  pathogen  under  different  eerie  tea  tiui  conditions  on  dif 
"•vent  •continents  (Glsuf'yov,  1956). 

. rimcntal  study  of  tho  variation  in  tho  tulaivnia  microbe  has 
ccrfivrxd  tho  absence  of  a  change  in  virulence  in  tho  natural  routo  of 
spree .1  and  maintenance  of  tho  pathogen  (Yen-el*  jv.ro /a.).  Repented  passes 


jth.ovgh  guinea  pigs  and  white  .dee  of  strains  isolated  iron  ixodiol  tie! 


;h.. j  nic.  : bos.  With  tho  isolation  of  tularemia  microbes  which  have  been 
.'  •.-.served  for  a  long  tins  in  tho  environment  (in  water ,  soil,  on  grain, 
on  straw)  an  increase  in  tho  survival  tins  is  observed  in  the  biolo-J 
-  ol  ’:est  animals  ar.d  a  delayed  growth  of  tho  culture  on  direct  ir.ocu- 
'••'•  ion.  Theso  phenomena,  which  have  been  taken  by  scr-.o  investigators  ojJ 
••a  indication  of  reduction  of  virulcnco,  arc  caused  by  an  increase  in 
.■he  lv'.g -phase  of  such  aging  colls  which  Jiavc  not  multiplied  for  a  long 
tiro  (Yr  ;.cl,yanova). 

j  The  passaging  or  prolonged  preservation  of  tularemia  bacteria  in 
"bo  bodies  of  sliglitly  susceptiblo  animals  (among  different  spocie3  of 
edonts  and  i nscctivoros  as  well  as  in  fro^s)  does  not  chongo  tho  vim-  . 
.unco  of  tho  strains  (Ycnel*yanova,  Zinina).  Bor  has  any  reduction  been 


:otcd  after  prolonged  stay  of  bacteria  in  tho  bodies  of  immune  animals— 
/ousliks,  voles,  guinea  pig3  (Olsuf'yev,  Cunayeva,  Y< 


~  |  >  VmWV|  \  w  — J  V  »  |  %•  »V.|  Ycncl’yanova  and  Sa- 

■  el'yeva).  Prolonged  preservation  in  ixodial  ticks  does  not  exert  any 


|  ^  VWV*  *  V*  VAW**  J-l*  4MkWVAJ.>AJb  V**ViW  W  WM  4»V  V  v  vuy 

.ff set  on  the  virulent  propei*ties  of  the  microbe  either  (Olsuf’yev  and 
ijotrov,  1953).  An  illustration  of  what  has  been  stated  is  given  in 


4blo  II. 
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Bor  many  years  at  all  tha  tularemia  (as  well  a3  plague)  stations, 
d.  method  Of  investigating  re  dents  arid  arthropods  was  used  which  "as  ea- 
-  rely  suitable  for  isolation  of  strains  with  reduced  virulcnco  (two  or 
V  rae  oy>  r  rae  passages  worm  js2±3_and,  incgulnlinns-: •  \ruaado-c:  v-cg-g- y  elk-f 
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Aporiricntal  Study  of  the  Virulence  of  Strains  of  'fulnr o. tin.  1 ' *.c rob e  (ac 
.’ordin^  to  tho  data  of  0.  S,  v>  icl'ye.nova,  R,  A.  Snvcl'yova,  V.  G.  Pet¬ 
rova  and  L.  A,  Po>ianc!;aya) 
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Key  is  tho  seme  as  in  Table  I 
ti'-3  strain  and  tho  characterization  of  it;  2.  the  result  of  infectioji 
f  laboratory  animals  with  different  doses  (An  microbes);  3.  white  nicc^ 
_ /continued  next  pa gof _ j 


r 


1 5o  _ _ 


Z'-onu  umcd  fiw  previous  paga/ 


;4.  vhito  rats;  5«  nl3  lions;  6,  billion;  7.  original  from  vole;  8.  5C0 
passages  t-aough  white  nico;  9*  ori.g3.nal  from  D.  pictus;  10.  ?lb  passag 
[through  £u*.n:\  pigs;  11.  5  r.onths  in  tho  tody  of  on  ir.rvno  guinea  pis; 
7G0  days  in  D.  iru-ginatus  tic!:, ;  19.  143  clrya  on  a  substrate. 


.  icciiv.m).  reunite  this,  fx-oriily  isolated  strains  with  lew  v3mlcr.ce  vor^ 
•v>b  <. btsined  anywhere  or  described  a ccovding  to  tho  acc/ted  netted, 
pvi  isolation  of  highly  virulent  strnJ  vs  ex’  the  tular<  .tla  niorobe  (01- 
•nf  *ycv  O’*!  Yr.  :olovn,  1995)  by  dix'-ot  i.sculaiien  f.'O.a  ixodial  t:i.c!:s 
(ihar.iccntcr  rorginutus)  once  again  cowM...:!  the  c-rolnj3.cn  that  in 
nature  highly  virulent  strains  of  tv.l:  rw -la  bacteria  circulate  which 
rave  preserved  their  properties  in  a  stable  manor  with  natural  spread 
of  the  pathogen. 

Finally,  cirecri '.on tally  the  i*  possibility  of  reread  of  bacteria  o,. 

K  vaccine  strain  has  begn  shorn  ar/v.-g  -dpiiy  susceptible  salmis  (cams A 
{<■••'3.0,  steppe  lcwMirgs  /Lauras  lagravp/o.vi  white  nice)  either  with  clooA 
contact  of  infected  and  healthy  anl.is  or  through  -otcparasltss,  iveedijl 
;•<  ic  !cs  ( Ho  nay ova ) . 

In  cu3.tivr.tion  on  synthetic  nutrient  r.oiia  in  laboratories  tho  vi4 


cy  to  nee  infection  of  guinea  page  ana  vnr'o 
its,  because  white  uico  die  of  tularemia  even  after  axhiinistration  of 
Minimum  doses  of  a  dissociated  culture  bceauco  of  their  high  degree  of 


with  subcultures  every  30-45  days  after  four  years  decreased  in  virulence 
for  white  rats  and  guinea  pigs,  whereas  for  white  nico  ono  microbe  re- 


rained  tho  full  lethal  doso  aftor  subcutaneous  rxbdnistratdcn,  except 
what  tho  nico  died  labor.  Tho  sa.no  straiii,  maintained  for  four  years  b <j 
waucagos  through  white  nice,  preserved  its  original  virulence  for  all 
'•hr co  species  of  animals. 

Despite  tho  high  degree  of  susceptibility  to  infection  of  tho  whit 
Ai-.o,  infection  of  then  with  nusetr.  strains  possessing  reduced  virulence 
for  white  rats  and  guinea  pigs  causes  an  infection  in  nice  which  is  qua¬ 
litatively  different  from  tularemia  produced  by  infection  with  highly  vi 
A- lent  cultures. 

j  iho  disease  is  longer  lasting,  is  rot  accompanied  by  massive  sep¬ 
ticemia  characteristic  of  tularemia  in  animals  of  the  first  group  (see 
l  low),  but  rather  is  characterized  by  a  considerable  reduction  in  tho 
:  unbar  of  Microbes  in  tho  organs  of  nice  and  particularly  in  the  bleed, 
j  In  Table  HI  the  results  are  presented  of  infection  of  white  nico 
with  a  culture  of  tho  tularemia  nicrobe,  st-rain  Ko.  1254  at  various  psri{- 
'-jus  after ‘its  isolation.  Tho  strain  was  isolated  by  workers  of  tho  StavW 
10001*  plr.juo  station  from  the  body  of  a  houso  nouso  in  1943  and  va3  kep 
ip  a  rau.  n,  x fj.th  subcultures  mido  nn  coagulated  gor?  vnlk 
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hosult a  of  Infection  of  '..lii’vo  Mico  with  Strain  I’o.  1254  of  the  Tolarcni  \ 
Uicrobo  Isolated  in  15*3  and  Kent  in  tho  Kuo sun  of  tho  Stavropol*  Plague 


Station  (According  to  T.  1!.  Si.  .-/./ova) 
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tri  v  7  MUMWfl  y  1  yumd. 
(Chi  y  a  u  IV  III  y  5  ii  I'jy 
V1y  3  MUUivii  y  s  «“1UC“ 


ffionur  31  anryc73  1959  r. 
2  7.7 

9  0, 6.7,7, 7,7,7,3.3 

10  6,6,5;6.S.7,7,7,7,7 

^^Onux  30  Men  1951  r. 

1  10 

5  S.S.8.10.10 

5  8.8.8.10,10 


do3e  in  microbes;  2.  number  of  mice;  3.  total;  4.  number  of  then 
rhich  died;  5.  tlno  of  death  in  days;  6,  bo.etoi'ioscopy  in  pluses;  ?. 
-pleen;  8.  blood;  9.  experiment  31  August  1950;  10.  c-xperiaent  30  Kay 
J.951;  ii.  +++  in  both  nice;  12.  +*+  in  2  and  -i-:-:-:-  in  7  mico;  13.  ++■*•  in 
:l  and  ++++■  in  8  nice;  14.  +++  in  5  2nd  **-:-*■  in  4  mico;  15#  ++  and 
:.6.  -:■++  in  5  and  4-H-l-  in  5  nico;  17.  0  in  2,  ++  in  2,  and  +++  in  1  mouse 
-  KS.  0  in  2;  -H-  in  1  and  *H+  in  2  mice;  19.  0  in  5  nice;  20.  0  in  3  mico; 
;!1.  ++  in  2  mico. 

In  tho  summer  of  1950  the  strain  still  preserved  its  virulent  pro- 
;  iorties.  Its  CLD  for  animals  of  the  first  group  amounted  to  ono  microbe 
^according  to  the  TsGIIKI  standard).  Tho  animals  died  with  active  bac- 
J ioriemia,  I n  all,  180  animals  of  tho  first  group  wore  infected  (house 
nice  of  a  aild  and  of  a  laboratory  raco,  wood  nice,  cc-;~on  voles,  gray 
hamsters  /Cricertulus  nigratorius/,  and  other  hamsters  /Cricctus  raddoi 
And  Cricetus  cricetus/).  For  dwarf.  sousllhs  /Citcllus  pygnaou nj  tho  CLI 
amounted  to-1,000,000,000  microbes;  part  of  the  animals  died  of  a  doso 
of  10 , 000.000-100,000 , 000  (Dunayeva  and  Pshenichnaya,  1953).  For  forest 
dormice  /ftr roays  nltedulajthe  dose  was  equal  to  100,000,000;  part  of  the 
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rr 


y.'lr.v  L-j  died  of  closer  of  100,  COO-1,  COO,  COO  microbes. 

In  1951  tho  virulonco  of  tho  strain  decreased,  r/hito  rata  did  no] 
din  after  infection  ;dth  doses  of  10,000,000  or  100,000,000  microbes 
('hreo  rats  per  doso),  but  they  died  on  the  third  and  fifth  days  from  a] 
do- jo  of  1,000,000,000  microbes,  Although  tho  CLD  for  whito  nico  omount 
to  cno  iilcrobo,  tho  deration  of  tho  disease  in  thca  was  considerably  in] 
crone  :d,  ar.JL  tha  development  of  tho  infection  was  not  associated  with. 
..-.ssivo  septicemia.  Of  tha  11  nico  uhich  died  microbes  wore  rot  found 
breteriosce-iically  in  tho  blood  of  nJna  nico,  and  only  in  two  nico  were; 
a  ::j?11  cvv.i- -elation  -|nd  isolated  •; icroboa  found  in  tho  blood,  which 
••-r.ro  r.ot  at  all  clirraoioriotic  of  animals  of  tha  first  group  infected 
-'ith  entirely  virulc-b  cultures  of  tularenia  bacteria. 

leer  •-■so  in  tha  duration  cf  the  disease  ard  tha  marked  reduction 
■of  th  -  inivisiiy  of  ocpticenia  are  evidence  to  tho  effect  that  tho  pro- 
stive  forces  of  the  bodies  of  white  mica  are  capable  of  limiting  part 
j-.y  the  multiplication  of  tulo.rr.JLa  bacteria  Tilth  reduced  virulonco. 
j  In  m‘.:al3  of  tho  first  group  tho  nature  of  tho  courso  of  tularc- 
caused  by  nuceuu  strains  depends  on  tho  degree  of  dissociation  of 
jCho  strain  end  variations  in  tha  individual  susceptibility  of  aninals 
associated  with  species,  age,  seasonal  and  other  physiological  characte 
Is  tics  of  tho  organic  a  (Xalabukkov,  19':9 ;  Volchano tekaya ,  19 53). 

In  a  nanner  similar  to  tho  problem  of  tho  virulence  of  strains  of j 
0  tularemia  microbe  Many  problems  in  tho  epizo otology  of  tularemia 
have  been  solved  cxporimontally  and  in  combination  with  field  observa¬ 
tions. 

J  Spontaneous  infection  with  tularemia  has  at  tho  present  time  bcon| 
j’ound  in  43  species  of  wild  mammals,  including  26  species  of  rodents, 
rive  species  of  inscctivores  and -seven  species  of  carnivores. 

The  abundance  of  species  of  animals  infected  with  tulareiia  under 
natural  conditions  required  a  determination  of  their  epizootological  sii 
lificance.  On  the  basis  of  an  experimental  study  of  idle  characteristic: 

)f  tlia  course  of  tularemia  in  nore  than  $0  species  of  wild  animals  (re¬ 
lents,  carnivores  and  insectivores)  three  groups  of  animals  were  distin¬ 
guished  which  were  different  with  respect  to  the  degree  of  susceptibilii 
md  sensitivity  to  this  infection  (Olsuf Tyav,  Dunayova  and  others,  1950 
First  group—  animals  higlfLy  susceptible  and  liiglily  sensitive  to 
^ularcnia,  in  which  infection  with  isolated  bacteria  causes  tho  develop-]- 
•t  of  a  lethal  infection.  In  this  group  aro  all  the  mice  in  Soviet 
i’auna  with  the  exception  of  field  mice,  hamsters,  voles,  sand  rats,  haris, 
bhraws,  moles  and  others.  ' 

]  Second  group—  animals  which  are  higlily  susceptible  but  not  very 
sensitive  to  tularemia.  The  animals  aro  infected  and  become  sick  with 
tularemia  after  the  subcutaneous  injection  of  one  microbe;  death  is 
paused  usually  only  by  massive  dose3,  of  10,000,000-100,000,000  nicroboij 
and  even  higher.  Having  tularenia  leads  to  a  nore  or  less  prolonged 
bacterial  carriage  (from  20  to  40  days,  and  loss  often,  longer)  and  is 
responsible  for  the  production  of  Immunity,  at  first,  not  a  sterile  im¬ 
munity  and  then  sterile  Immunity.  Th  -is  rrmTtn 'includas  t.h*  fni  1  <->-H 
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i'ibld  mouuo,  all’  rats  of  Soviet  fauna  (of  tho  Ilattus  end  S ;  roUiaj) , 

souoliks,  tho  long-toed  soucljj;  /thi3  is  an  error:  there  5.3  a  lonr- 
tailed  souslik  ;>;:d  a  thin-toed  sw  .silk,  but  not  a  long-toed  cousU’7, 
squirrel,  chipnurk,  beavor,  hcdg.hog,  desman  ,  water  shrew,  and  tho 
email  ehre-r  S uncus  otrusca  and  others. 

Th5a*d  group —  anir.als  which  e.ro  not  very  cuscc.ptJ.blo  and  practice.’.  .1% 
Insensitivo  to  tular-aaia,  This  group  includes  various  r  :_  rcsontativoo 
ot  tho  ordor  of  enr-’v/ora:  foxes,  Us surly sk  racoons,  nolcints,  weasels, 
the  ormino,  done  .  \ Vo  cat  and  Jog. 

Tno  degreo  of  susceptibility  enl  sensitivity  to  infection  in  a 
species  characteristic  which  floes  not  undergo  any  essential  chiojos  in 
accordance  with  as a  of  tho  animals  or  season  of  the  year  (Curiycta  end 
)lsuf‘yov,  1953;  Dunayova,  1954;  M.  and  Yc.  Iw’vcrovy  end  Eagayova,  1955; 
fanolova,  in  the  press;  Bystrova,  in  the  prose). 

Tho  ..  features  of  tho  course  of  the  infectious  disease  char¬ 
acterising  each  group  are  of  deeisivo  1  per  banco  for  determining  the  o..- 
sootological  significance  of  the  animals. 

Under  tho  sane  conditions  of  infection  the  intensity  of  Coptic  cat. 
in  animal  a  of  tho  first  and  second  groups  is  very  much  different*.  By 
nitration  of  suspensions  of  Infected  animal  organs  on  white  mice  it  is 
possible  to  establish  tho  Intensity  with  which  various  organs  arc  seeder 
uscording  to  day3  of  infoction  (i'ig.  l). 

In  animals  of  tho  first  group  after  a  brief  adaptation  phase  (cor¬ 
responding  to  tho  lag  phase  of  multiplication  of  bacteria)  the  ;,;ult5.oli. . 
:ation  of  tularemia  bacteria  proceeds  in  a  logarithmic  progression  as 
xirly  as  tho  second  day  after  infection.  At  this  time,  tho  number  of 
bacteria  doubles  (time  of  generation—  g)  every  3.5  hour3  (Tereshchenko 
md  Olsufiev,  1955;  Dunayova).  Tho  logarithmic  phase  of  multiplicatio: 
basts  for  the  entire  infectious  process  and  terminates  shortly  before 
death  of  the  animal,  accounting  for  tho  ms.ss  seeding  of  all  organs  and 
of  the  blood  with  bacteria.  The  intensity  of  seeding  of  tho  spleen  and 
blood  of  animals  of  the  first  group  (house  mice,  harvest  mice,  corrnon 
'{OIOS,  social  voles  /Kicr&tus  socialis/,  bank  voles  /jKLethrionooys  glar- 
steppe  lemmings  /^iguru3  lagurus/,  rater  rats  and  grey  hamsters) 
which  died  after  infection  with  both  csi?U  md  largo  doses  of  tularemia 
pathogen  amounts  to  10,000,000, 000-100, 000,000, COO  microbes  pen-  gran  of 
■•issue  or  par  cc  of  blood  (Dunayova).  These  characteristics  of  tho 
course  of  the  infectious  disease  account  for  the  dissemination  of  ri- 
erobas  in  the  excretions  and  trsnsmission  of  then  through  tho  bleed  by 
Cotcparasites  (Olsufiev,  Dunayeva  and  others,  1950;  Dunayova,  1954). 

In  animals  of  the  second  group  tho  adaptation  phrso  of  tho  .-J.crch.-3 
:t  the  site  of  injection  is  more  prolonged,  and  they  penetrate  into  par¬ 
enchymatous  organs  only  on  the  third  day  (after  infection  with  10  r.J.- 
<  robes).  The  logarithmic  phase  of  multiplication  of  bacteria  in  tho 
\  odie3  of  animals  of  tho  second  group  lasts  a  total  of  about  two  days. 

'he  intensity  of  seeding  at  the  hoight  of  development  of  the  infection 
<omo3  to  a  total  of  1,000,000  microbes  per  gram  of  tissue.  Even  on  the 
ijixth  day,  under  tho  influence  of  tho  dovelompnt  of  laau^ilflgical _ 
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1.  Int '  nsity  of  Seeding  of  Svlareriia  Bacteria  oa  Gna  Grsa  of  Spied 
;r-d  c'Iood  of  Aaiwsls.of  tho  First  (Cormon  Vole)  and  Second  Group 
•V.**u?°  .I0'  ?ltor  Infeotioa  with  a  Bose  of  £cn  Microbes  of  a  Virulent  * 
jyo.-.vxn,  no.  503.  1.  spleen  of  vole;  2.  b.lood  of  vole;  3.  solocn  of 
( ;i.cco  i\u;  ‘V.  blood  of  white  rat;  5.  number  of  bacteria  per*  gran;  6. 
jin/o;  7.  log;  8.  billion  (3);  9.  million  (o);  10.  thousand  (3). 

pactions  of  tho  body  a  reduction  occiu-s  in  tho  intensity  of  seedin'*  of 
^na  orgons  xriih  bacteria,  which  lasts  for  tho  entire  period  of  decline 
Xk  ,  ,  ,;CCol0n  (FiS*  !)•  111  accordance  with  tho  coiTparatively  low 

ivcvol  oz  bacterial  seeding  of  the  basic  foci  of  multiplication  (spleen. 
..aver)  tiio  cn ircnco  of  bacteria  into  blood  of  aninals  of  tho  second 
ii'v.p  is  hundreds  of  thousands  tiros  los3  than  in  animals  of  tho  first 
3io  largest  number  of  bacteria  in  tho  bleed  of  field  nice  and 
.iU.wO  raxo  aCocr  infection  with  10  microbes  mounted  to  a  total  of  500  1 
dcroboa  as  against  10,000,000,000  rdcrobss  in  aninals  of  the  first  zvo'' 
’f1’.  sP^ci23  of  tho  second  group  a  slight  or  moderate  bactoriemia  is 
-uarac ^-r_s oac  even  in  the  fatal  eases,  produced  by  infection  with  nas- 
r-*-v~  doses  01  tho  pathopren:  100.000. C00-T  .oon  nnn  nnn  « _ i. 


vP- 


j °?  th?  ^S1S  o£  experimental  investigations,  ir.  comolote  a^semoni 
gth  epxaootoiogacal  observations  in  nature?,  the  significance  of’soeciei 
^f_tho  second  group  13  con sldered  secondary, _ Xn  :■■■->  rMo-Hty  of 
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bniiials  not  veiy  sensitive  to  tul.-i'cmia  arc  blind  alleys  for  tho  iufuct 
lion,  and  they  canr.ot  independently,  without  participation  of  c.-xir:  Is  in 
jtho  first  group,  maintain  tho  existence  of  natural  fool  of  tulor...«An 
(Olsuf  *ycv,  Dunoyeva  and  others,  1950;  Dam ay ova,  195b).  ino  idea  that 
[ccx’tain  species  of  tho  second  group  (eousliks,  chiv-.wnk)  arc  of  e?3.zoc- 
tcuLoglcal  ieportaneo  and  play  a  rolo  of  sera  impoxG'onee  in  tho  for. . '.atio. 
of  tularemia  foci,  which  has  been  expressed  by  1!.  I.  !-!?.?<arov  ar/1  Ye.  P. 
•lakarova,  0.  K.  Xeprossova  end  F.  S.  •jiv.aj. ckov  (1956),  Joros&iirr.tcs 
tho  significance  of  tho  quantitative  chnvr.otv viatica  of  dovolop,iw • . t  of 
tho  infection  in  ani-valo  and  tho  r.:lat5.c.*.  ship  ox*  tho  infcctivity  of  tho 
sick  aaii.'  .l  to  tho  intensity  of  bee  tcrica.iu. 

Species  of  tho  third  group  -roo  nob  of  any  i-porlanco  0.3  courses  o: 
jlnfccticn.  Their  sanitary  signifivonce  should  rather  bo  noted,  because 
tho  rolo  of  tho  carnivores  coking  up  this  group  in  eradicating  f.coceiola 
r.iono  of  rodents  i3  very  great,  end  in  c any  ce.sj3  they  can  ox-rt  a  ree- 
urlctive  influcnco  on  tho  spread  of  on  epizootic  by  catching  side  ani- 
ils. 

With  respect  to  tho  rolo  of  arthropod  vectors  in  tho  cpizootology 
6f  tularcvia  it  has  been  sham  by  field  observations  and  cxpcri’.cntal 
studios  that  ixodial  ticks  are  of  leading  signifi  -nco  as  vectors  and 
long- 1 era  reservoirs  of  tularemia  bacteria  (Golov,  Olcuf'yov,  fozhen.’co, 
rotrov).  While  previously  tho  significance  of  ioodial  ticks  eras  proved 
Atily  for  foci  of  the  foothlll-brcok  (Golov,  193*:-)  and  ncr.dow-fiold  type; 
j Olsuf  ,yov,  19^3)  in  maintaining  tho  cede te no 3  of  tho  infectious  dlce.as-.-j, 
At  tho  present  tino  their  participation  in  tho  circulation  of  tho  paths*’ 
Acn  has  been  demonstrated  in  a3JL  types  of  feci  studied,  Tho  river  val¬ 
ley  type  of  focus  (with  its  delta  variant)  does  not  constituto  an  excap -] 
A  Ion  in  this  case,  which  is  evidenced  by  tho  results  of  invo3  tigatiom 
rode  in  tho  Oka  river  valley  and  Vblga-Aktyubinsk  valley  (Olsuf'yov  and 

Soauthors)  and  in  tho  Don  dolta  (Bozhenko,  Romanova,  1955).  For  tha 
olga  dolta  V.  B,  Dubinin  (1953)  notes  a  number  of  species  of  ticks  vhic 
.  ro  known  a3  tularemia  vectors,  while  V.  G.  Pilipenko  and  K.  P.  Dorevea- 
ehenko  (1955)  found  Kyalooma  piunbaura  ticks  infected  with  tularemia  bac¬ 
teria  on  a  hare. 

Concerning  tho  rolo  of  other  species  of  vectors  at  tho  present  t:\r*3 
he  following  is  kno:m:  mosquitoes  (Aeries,  Culcx,  Anopheles),  being  :;e-f 
hanical  vectors  of  the  tularemia  pathogen,  ere  of  essential  cpizootolo-j 
leal  and  epidemiological  significance  in  the  spread  of  tularc.iia  in  the 
iver  valloy  typo  of  focus.  Attention  should  bo  directed  at  tho  Guratio 
if  proservation  of  tularemia  bacteria  in  mosquitoes  at  low  temperature, 
jorseflies  can  also  be  vectors  but  no  core  than  ir.ro  or  three  days  after 
ceding  on  an  infected  animal  (Olsuf ‘yev,  19^3;  Bozhenko,  1936).  Fleas 
e  also  of  limited  significance  as  agents  for  spreading  tularemia  r..ong 
Jmals,  because  transmission  through  the  bite  of  tho  flea  is  made  dlf- 
iicult  (Sazonova,  1953.  Dudolkina,  195^) •  Lico  of  rodents  (iloploplcura) 
ay  bo  of  importance  in  spreading  the  infection  in  a  crowded,  settlement 
f  animals,  for  example,  in  ricks. 

j  With  respect  to  rranasid  ticks_it.  nbould^a^atadL-thr^^ 
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'.'.rowlcdjo  about  this  group  p  .•.-.cites  (their  cln 7  u  if  ic r.tion  and  bio-  i 
loj/),  the  email  ar.l  ji of  .upcrincnts  n&do  have  rendered 

cl1:}  elucidation  of  th:ir  cpiscctv.og.ic  1.  aigntficc-aco  difficult  (Zotdr- 
vv.tkin,  1943).  Itcovnoty,  'fo.  11.  ..‘cl5  -:i.  a  (1557)  did  very  interesting 
.  :ovk,  shoving  that  :o  :.p.-j'.oo  •..?  the  h.f Morycous  (H,  icabol- 

Unus,  II.  c.nsculi,  II.  criseti),  aiiJi  r.o  obi '  pet  o  fce-:atoph?3©3,  arc 
c-pablo  of  tivr...:ittir.g  tie  ijuk.cii-rn  to  urinalr  (white  aico)  at  tho 
jikr.o  of  bleed  sucking.  IVc  ■-■aie'i-n  of  bacteria  '  '  ’  accomplished 
■.••■.rough  tlic  Ccoiirg  of  a  single  tide,  These  'at a  n-s  veil  as  facta  abou  i 
the  ere .  vvatioii  of  br layer  .In  bacteria  in  tho  bod  lea  ef  g-mnsid  ticks 
Vo  to  4?  days  (7fUpsnko,  1953)  ari  103  days  (llfL-ina)  chow  that  sc:io 
.•pcoir?;j  of  gvvrsid  ticks  can  bo  of  i  .;oit”  *.co  in  ding  tho  tvl-ircnai: . 
Wh;g-:n.  It  is  entirely  possible  that  gr/asid  ticks  specifically  aro 
•/c  pc::  jibXa  for  tho  occurrence  of  tulr.vv  rla  epizootics  ?'.ong  tho  con  :on 
/cl  s  tud  house  nice  in  tho  autvn.i,  ihs  cause  of  which  has  row.  ’.insd  un- 
;XVmV. 

!  Cf  greatest  3c  pcrtor.co  in  tho  cpixootolegy  of  tularemia  is  tho 
pr.-fclcn  of  tho  r.sch?nism  of  preservation  of  tho  pathogen  in  tho  intsr- 
•ip  iso  otic  period.  So  far  tlv.ro  is  r.o  agree. /.out  as  to  tho  solution -of 
yf.s  pro’olc.;,  fevolopirg  tho  hypo  thesis  .  .-pressed  in  19:23  by  D.  A. 

(’.olov  and  co-workers  and  supported  after  that  by  B.  V.  Vcslcroscnokiy  or/ 

V.  11  kipelov,  a  number  of . authors  believes  that  tho  existence  of  tho 
p-Vroria  pathogen  in  nature  era  be  maintained  by  tvlnrcsia  with  a  latent 
•Vr  chronic  cuiu-so  in  .r.iinals  of  the  fjvst  group:  water  rato,  cov /.on 
voles,  muskrats  and  others  (fvoohnikova,  19J0;  Filipenko,  1953.  Karpov, 

19 5':-).  Tho  schc-a  of  circulation  of  tho  pathogen  proposed  by  tho 
yii tiers  assumes  tlia  possibility  of  a  relatively  rapid  change  in  tho  vir¬ 
ulent  p .  opertios  of  tho  ciicrobo  and  tho  capacity  of  tu.lars.aia  bacteria 
io  r./adn  for  a  long  tins  in  tho  bodies  of  ’.rater  rat3  and  other  highly 
sensitive  animals  without  causing  clinical  signs  of  tho  disease.  P.c- 
Jc.-tly,  7.  P.  Eonhouko  (1955)  as  veil  as  0.  A.  Kondrashkin  and  L.  I. 
'uono'.oova  (1955)  have  cons  out  to  support  this  conception. 

I  These  ideas  contradict  factual  data  about  tho  properties  of  the 
rule  vela  nicrobo,  the  rules  and  regulations  of  tho  pathogenesis  of  tu- 
y.ar;.:ia  in  animals  of  tho  first  group  and  the  epizootological  natcrial3 
confirming  the  role  of  iczodinl  ticks  as  long-tern  reservoirs  of  tho  Mi¬ 
crobe  in  all  tho  tularemia  foci  studied  and  the  fact  of  the  negligibly 
lew  degree  of  infection  of  water  rat3  in  tho  inter epizootic  period.  I 
:jhould  like  to  mention  that  V.  G.  Filipenko  (1953)  points  out  that  for 
yhreo  autumn-winter  interepizootic  seasons  a  total  of  threo  cultures  of 
jul areola  microbo  was  isolated  from  tho  investigation  of  16,000  water 
rat 3.  In  tho  Volga-.lktyubinsk  rivor  vail qy  14,000  water  rat 3  caught  in 
1952-1955  were  investigated  vita  negative  results,  whereas  53  strains  of 
ihe  tularemia  pathogen  were  isolated  hero  in  the  sane  period  from  D. 
rarginatus  and  Hh.  rossicus  tick3  (Olsuf’yev,  Potrov,  Icr.olova  and  other  3, 
7  95^>;  Touolova ,  Val’kov,  Kurav'yeva  and  otliors,  1956),  j 

For  tho  purpose  of  studying  the  problem  of  the  possibility  of  tho 
ohv/;;  ooursi?_iptJ:iil?  vvv't^.J.n-^iiimal3^(lJ'hr^A;:nt^groa7-^.T — -k - < 
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Sunayeva  rado  special  experiments  in  which  there  Kero  426  animals  undo;' 
observation  (this  included  93  water  m.ts.  233  cost.-./;  volo3,  46  sieppo 
learnings,  16  harvest  nice,  34  whits  nice)  which  survived  i n  an  experi¬ 
mental  observation.  In  the  experiments  strains  or  tularemia  microbe 
with  typical  virulcnco  uors  used,  froshly  isolated  or  kept  in  tho  labor* 
atovy  by  means  of  continuous  passages  through  animals. 

Different  methods  of  infection  were  used:  subcutaneous,  intru¬ 
der.’’  al,  alimentary,  and  by  means  of  feeding  infected  nymphs  of  irodiol 
ticks  (D.  i,uiaginatu3  ar.l  Rh.  rossicus)  on  rodents .  In  tho  case  of  sub¬ 
cutaneous  and  intrad  Avnl  infection  the  animals  regularly  died  from  a 
doso  of  one  microbe  ov  more.  After  tho  administration  of  further  dilu¬ 
tions  of  a  suspension  of  tho  culture  corresponding  to  doses  of  0,5,  0,2 
and  0.1  microbe  by  the  optical  bacterial  standard,  part  of  the  naim?is 
survived.  On  alimentary  infection  tho  c.'.ren  vole  a  all  died  from  a 
lose  of  1,000,000  microbes,  while  the  majority  o;'  thy  voles  survived 
rCtor  smaller  doses  (1,000-100,000  microbes).  Feuding  of  a  single  in¬ 
jected  nymph  on  tho  voles  caused  death  of  only  part  of  the  individuals, 
pie  infection  of  the  nymphs  was  determined  by  subcutaneous  administra¬ 
tion  of  a  suspension  of  a  nymph  which  lied  faU.cn  off  into  white  nice. 

The  aninal3  were  under  observation  one  to  three  months.  For  pur¬ 
poses  of  provocation  of  tularemia  in  the  a  different  factors  weaker,  ins 
diem  were  used —  chilling  with  soaking,  inadc'-u.vto  nutritic .t,  starvation, 
well  as  infection  with  sublothal  doses  of  pathogens  of  other  infect- 

!uo  diseases —  erysspeloid  and  Facillus  breo3.au  paratyphoid  fever.  In 
caso  was  provocation  of  tho  tularemia  infection  obtained,  but  bactcri- 
oglcal,  serological  and  irmnunolocic.il  investigations  did  not  reveal 
thor  bacterial  carriage  in  tho  animals  or  other  traces  of  tho  disease. 

Tho  experiments  of  N.  S,  Yar.olova  (in  publication)  rode  on  139 
ter  rats  which  survived  after  tho  acbdnio tvation  of  "sublothal  doses" 
tularemia  bacteria  also  failed  to  reveal  any  latent  infection  in  then, 
e  same  results  have  been  obtained  by  H,  P.  Tero3hchcnko  (1956)  ex¬ 
periments  with  house  mico  (there  were  120  animals  under  obscx'vatlon). 

J  Tho  differences  in  tho  experiments  of  these  authors  and  tho  experi¬ 
ments  of  L.  I.  Kuznetsova  (1956)  and  V.  P.  Eozhcnko  and  S,  F.  Shevchenko 
1956)  are  explained  apparently  by  the  uso  of  museum  strains  by  tho  lat¬ 
ter  authors  which  have  lost  some  of  their  virulcnco  as  tho  result  of 
cultivation  on  synthetic  nutrient  media. 

I  should  liko  to  mention  that  licCoy  and  Chapin  (1912)  r.etcd  that 
cultures  of  tho  tularemia  microbe  produce  an  infection  uith  a  clircnic 
< curse  in  guinea  pigs  after  7-12  subcultures  on  egg  yelk  medium,  which 
is  not  observed  after  infection  with  freshly  isolated  strains.  American 
investigators  have  maintained  the  virulcnco  of  strains  of  tularoiia 
pathogen  by  passages  in  animals.  Thus,  for  example ,  tho  Schu  strain, 
i  solatcd  from  a  side  person  in  1941  has  maintained  its  original  choract- 
cristics  to  tho  present  time. 

With  respect  to  bacterial  carriage  in  animal 3  of  tho  second  group  I 
vhich  havo  had  tularemia,  it  has  been  determined  that  it  i 3  not  of  def- 
ifnito  oplzootologlcal  significance,  because  it  is  ^sdflnlalcd  1  tLth-the _ < 


oi  a  bijou's  ia.vuju.Ly  which  prevents  Provocation  of  tho  in¬ 
fection  to  a  generalised  form  C'yscli,  1931;  Bunoyeva,  1954). 

Ca  t!.)  basis  of  a  detailed  s buly  of  d l.ff ever. t  typ03  of  foci  in 
•xebirvfc.l©r.  v.lfch  „:y ;  r.h~;nt">l  inves  tigatioas  a  croup  of  investigators 
•l.-’dcd  by  1.  0.  Olcef'/uv  believes  that  the  trie.  v.:la  pathogen  under 
•’"l  ccvlllic-as  c::-i  with  natural  circulation  through  warm-blooded 
j.'-niaal.;  rut  cv-LJcopeds  r  id '..ton  it  stays  in  the  c.v/ircnaent  docs  not  at 
>/* escivs  yd.. ‘go  eve;:. Li -.1  charges  in  its  biclcgi.vi  properties,  includ- 
•-■g  v.i vnasneo.  Of  priv-ny  sign:' Tier  -so  in  the  fcr..;rtion  and  preserve- 
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i"'*  yyanur-il  tenors  :i.s  necessary.  *ho  absence  of  the  phcsv:-;snon  of 
y  ’acomophrgia  also  Halts  tlio  range  of  variation  in  tho  tulorcnia  bac¬ 
teria. 


I-  y  rolcr-ed  cxl-tere©  of  natural  foci  of  tulsv.ria  for  kvniy  years 
jls  naonta-uird  chiefly  by  isrodirl  tides  (of  the  sen  era  Dormacontor,  Ix- 

^  :~*»P‘byc.?.lls),  which  during  their  entire  live: 
i.  yi.vei'gnout  tho  cores©  of  ;v;  te  v.o;  oho  sis  preserve  tulare.  .la  bacteria 
\,JX  t.u...sclvc3  rnd. -in  t'.iis  way  carry  the  pathogen  from  season  to  season 
,-.■1  fre  i  yyv  to  year.  An  important  biological  characteristic  of  tho 
yv;  .vr*  ir.ti'.cns  beir.r.cn  tho  ticks,  and  tho  tularemia,  rathe gon  is  the  act- 


j'— SO. 

]  _  ^  yith  respect  to  tvansovorial  transmission  of  tularemia  bacteria  h 
oicks  tlix.ro  are  indications  by-N.  G.  Olsufiev  (Olsuf'yov  and  TolsLuldiii 
which  have  not  been  confirmed  in  the  experiments  of  other  authors . 
j.hus,  D.  A.  Golov  (1935)  showed  through  extensive  material  tho  absence 
j'y  transovarial  transmission  of  tularemia  bacteria  in  D.  narginatus  ticl 
an  tho  experiments  ta  investigation  was  made  of  7,653  larvae  and  462 
.j.  pns  obtained  from  infected  females.  Feeding  of  tho  larvae  and  tho 
-.--'-•ihs  ;:;s  carried  out  on  water  rats  and  common  voles.  T.  N.  Dunayeva 
j3tigatci  tao  eggs  of  737  larvae  and  142  nymphs  bred  fron  infected 
?*  pictus  i’yhles  with  negative  results,  negative  results  were  obtained 
<Y  *  J •  -untas  and  II.  A.  Bystrova  (1954)  who  investigated  tho  e^gs  of 
Vf?  larvae,  320  nynplis  and  170  hsagocs  bred  from  Infooted  fer.nl  ea~  ITe**- 
ytrvo  results  were  also  obtained  in  the  experiments  of  S.  ?,  Shavchc-uko, 
Vrt0  investigated  1,965  larvae  and  nymphs  of  Eh.  rossicus  obtained  from 
vu’ccted  females. 

i.  ,  Romanova  and  V.  P.  Bozhenko  (1953)  report  that  D.  narginatus 

yens  are  capable  of  transmitting  the  tularemia  pathogen  trunoovax’ially, 
^.raby ,  r.o  transmission  of  bacteria  was  observed  by  lsrvao  at  tho  time 
y  Jdocd-sucking,  although  18,800  larvae  were  fed  on  94  white  nice.  In 
{-}'■  invcscigation  of  2,100  larvae  by  means  of  inoculation  of  70  white 
m-x  four  positive  experiments  were  obtained.  Tho  feeding  of  1,0C0 
tp:  pns  on  50  white  nice  caused  dlseaso  and  death  fv»ent  t.n1nrr-r5  '  1 
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t-vi  extinction  of  tho  epizootic  av.ong  highly  cer.sitivp 
anJi.rl3  era  accc*  plished  by  a  change  in  tho  ecological  situation  and  a 
reduction  :'n  tho  in  tensity  of  contact  between  tho  animals,  a.3  a  result 
of  a  reduction  in  their  c  :niucos,a  seasonal  change  in  tho  mode  of  life, 
a  ch-au  jo  in  tho  structure)  of  tho  colonies,  etc.  Cf  great  ir.  per  banco  is 
iho  seasonality  of  contact  between  tho  cnb’-’ls  and  the  vectors.  U io  in] 
flucnce  of  temperature  conditions  ic  of  tearc.  .Icus  significance  in  tho 
duration  of  tho  pros  .rvatioa  of  tho  pathogen  in  the  bodies  of  tho  ani- 
|v.als,  in  the  environ,  lent  as  ♦.fell  as  hi  tho  vectors. 

?ield  epizco  lological  investigations  have  established  tho  exist- 
v.co  of  elementary  foci  of  tularemia  in  definite  landscape  areas  of  en- 
d:-  :J.c  tevriiny  (01cuf?yev,  ICueheruk,  1955).  The  rlcncntary  foci  pos¬ 
sess  stability,  caused  by  the  constant  presence  of  :■ medial  ticks  end 
tho  seasonal  or  constant  abundanco  of  ram-blooded  hoots  for  tho  young 
stages  of  -eke  tick.  Under  coi-ditions  of  a  river  valley  focus  ths  olc- 
.’..•iit&ry  feci  are  located  on  ths  elevations  in  the  terrain,  .;!iich  are  r.ot 
flooded  -’.ruins  inundations  and  for  this  reason  offer  favorable  conditions 
e’er  the  ha oitati.cn  of  .beouisl  ticks  red  other  ectoparasites  end  various 
species  of  rar.-ials.  la  the  steps o  foci  tho  significance  of  cle- 

I'.entery  foci  i3  acquired  by  depressions  in  th.o  terrain  covered  with 
j vouch  (sullies,  ravines),  by  natural  and  artificial  foresting,  where  a 
poucciitratioa  of  different  species  of  nc.r-als  is  observed  ( hamsters, 
J/olcs)  r.ivl  vhero  there  are  favorable  conditions  for  the  existence  of 
ticks.  Spread  of  the  infection  io  adjacent  territories  occurs  from  tho 
olcnoat.nry  feci  :.hen  thcro  are  appropriate  conditions,  for  example,  wit] 
I'a  increase  in  tho  censuses  of  tho  basic  epeeios  hero,  seasonal  migra¬ 
tions  ,  etc.  In  tho  river  valley  typo  of  i*ocu3  extensive  spread  of  tho 
infection  can  occur  as  tho  result  of  passive  migration  of  animals  dur¬ 
ing  a  xload.  The  local  character  of  elementary  foci  facilitates  the 
task  of  sanitizing  thorn. 

Considerable  work  done  by  Soviet  investigators  has  clarified  tho 

tho  Soviet 
squire  further 

- , - - -  - ^ . —  - of  specific  epi¬ 
zootics  it  is  necessary  to  elucidate  successive  pictures  of  tho  develop-! 
j.cnt  of  the  epizootic  process,  the  causes  of  occurrence  and  extinction* 

J  In  various  types  of  foci  a  more  detailed  study  .ok. odd  bo  made  of 
pho  r.sans  of  circulation  of  the  pathogen  in  specific  eir-.  aviary  foci  so 
that,  by  acting  on  various  links  of  tho  opizootic  chain,  it  night  be 
possible  to  eradicate  tho  focus. 

j  ilext  in  turn  i3  tho  study  of  the  existential  conditions  of  tular- 
; . :ia  hi  tho  north  of  the  country,  outside  of  the  area  of  Retribution  oj| 
medial  ticks,  whore  low  temperatures  in  the  earner  can  contribute  to 
prolonged  preservation  of  bacteria  in  the  ganasid  ticks,  and  possibly  ir 
the  environment  also. 

|  for  specific  conclusions  about  tho  cpizootological  significance  oij 
•  1  f'-’jt  r—.-.orous  py> burls  of  the  second  great)  in  various  foci  dot-HT M  J 
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u..;j f  .•  Z, foovjQT  investigations  and  fie Id  cpizootoicgical  investigations 
necessary.  There  kavo  been  no  a.clcqr.ato  observations  on  the  si  guide...*,  v 
or  tulnreaia  epizootics  in  the  regulation  of  tho  census  of  eni  sle ,  pa:  ^ 
ticularly  thoso  necessary  for*  trade  (racket,  hare). 

Finally,  study  of  tho  characteristics  of  tho  course  of  nixed  .In¬ 
fections,  both  experimentally  and  under  natural  conditions, is  of  con¬ 
siderable  interest . 

Conclusions 

1.  A  ohaiuctoz’lslio  feature  of  the  study  of  tulav:  la  epizootol- 
agjr  in  tho  U3b?.  lias  been  the  csryrshvi  >:!'.•  o  vovk  of  b  r  c  c .  ■  *  dole  g  i  o ,  zo- 
.  d.jgists  end  parasitologists ,  "ho  have  conducted  field  observations  as 
hull  as  cap risen tal  research. 

j  2.  Study  of  tha  biological  properties  of  siveirs  of  “uc l auluu 
joularense  isolated  in  dd efferent  natural  foci  fron  v-'1  vices  a.*.  Inals  ar/l 
pnvironeicntal  objects  has  sheen,  tint  focal  or  cpid-.r.ic  :■  burins  circulate 
In  nature  which  possess  a  high  degree  of  virulence  curl  v’.vj.ch  to  a  great 
Icgrco  aro  similar  in  different  strains , 

3.  It  has  been  confirmed  by  eepcrl.:cr.tr>l  invest:;  gatic-ns  tint  nit’ 
iaturs.1  linos  of  circulation  of  tho  pathogen  (passages  through  anlnfi.s, 

;  reservation  in  ticks  or  ia  the  cr.viro-.oient)  tho  virulence  of  the  strai  s 
La  not  reduced. 

k.  Of  primary  significance  in  tho  f  ot:.:atj  on  ar.d  preservation  of 


xhe  aninals  is  necessary. 

J  5.  Spontaneous  infection  with  tvlavcnia  has  been  recorded  in  k3 
ipccios  of  wild  r.ea  avals  in  the  USSR,  but  active  epizootics  euro  observed 
chly  in  sens  speoios  (irator  rat,  cceir.on  vole,  house  r.ouse,  steppe  Ion- 

J.  J _ \  *  11  1  * 


ni ng)#  lj! 

6.  Cn  tho  basi3  of  an  erporircer.tal  study  of  the  characteristics 
<f  the  course  of  tulareaia  in  wild  animals  (rodents,  5;isectivj4rcs  and 
cv.-.rivorcs)  throo  typos  of  relations  of  tho  anlnals  to  :'.vf  ;.e-kon  have 
-coon  distinguished  which  determine  tho  epizootological  significance  of 
tho  latter. 

j  7.  Through  field  observations  in  combination  with  rp--.vieov.tal  in¬ 
vestigations  it  has  been  shown  that  tha  naintenance  of  natural  foci  of 
tjularenia  is  acconplished  by  circulation  of  the  pathogen  u.o:.-.j  mass 
species  of  highly  sensitive  animals  (first  group),  which  provide  for  ex¬ 
tensive  spread  of  the  infection  over  tho  territory  ar.d  th.e  infection  of 
thie  ectoparasites. 

[  8.  Tho  prolonged  existence  of  natural  tularenia.  foci  is  r.nlntair.ajl 

chiefly  by  isodial  ticks;  transmission  of  tho  tularemia  oaths -on  can  bo 

I  4  »  «  «  ■  .  -  •  .  .  .  .  #  J  V  ! 
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~  ”1).  bno  possib.  Lily  of  tho  e-vcnic  course  Oi  tho  inXo«i.i.«i  in 
highly  soajitivs  ani'ala  (inter  rats,  voles  wl  nice)  *■'."'.3  r.ot  been  eon- 
r>\v.*l  in  eperirrents  performed  vlth  highly  virulent  strains  of  the  tu- 
Vrenia  Microbe.  Post-infectious  bee t erirl  cirri  .v;o  in  anlmls  of  tho 
second  z'.o  ’p  Is  of  ro  rpi/ootolo'p.eel  si-niflcanco,  because  <’•■>  possibil¬ 
ity  of  provocation  of  infection  in  the  acute  fora  is  olir.inatod  by  tho 
vb  :.:ur.o?.o jical  reactions  of  the  oy^avds-i. 

10.  I)i  tho  ncr.fc’.’ -field  and  froth  ll-broc'c  types  of  natural  foci 
the  exist: nee  of  olc.-uvatray  trior  i.la  feel  has  been  demonstrated,  vhich 
jossnas  stability  as  tho  result  of  the  eo. .slant  presence  hero  of  iezsdiah 
jtic!;a  and  constant  or  seasonal  abunf.rr.ee  of  icerervls—  the  feeders  of 
(the  tic!  is  in  tho  yovnj  steles. 

|  11.  A  future  pee blcc  in  investigations  on  the  episootolo-y  of  tu- 

jlerc.vba  is  tho  detailed  study  of  liz.es  of  circulation  of  the  pathogen 
•bi  specific  cicr. enter/  feci  so  that,  by  "etch);'  on  tho  variou s  lirbs  of 
tho  episcotoio^ical  chain,  it  r.ty’uo  be  possible  to  ceadicato  tho  focus. 
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Percutaneous  Vaccination  against  Brucellosis 
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Preliminary  Report 


Rostov-na-Eaau  State  Scientific  Research  Plague  Institute 

Vaccine  prophylaxis  of  brucellosis  which  is  carried  out  in 
the  Soviet  Union  by  mcana  of  living  brucellosis  vaccine,  the  principle* 
and  methods  of  application  of  which  in  epidemiological  practice  have 
been  worked  out  by  P.  A.  Vcrshilova  (1947,  1949),  represents  a  con¬ 
siderable  contribution  to  the  work  of  preventing  brucellosis  in  people. 
Y/e  shall  not  dwell  here  on  the  immunological  and  epidemiological  cf- 
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fectivenc33  of  the  vaccine,  because  data  on  this  subject  have  been  genf 
c ralized  on  by  P.  A.  Vcrshilova  and  A.  A.  Golubeva  (1956). 

V/Tiilc  vaccination  against  brucellosis,  as  is  seen  from  this 
work,  cannot  be  considered  to  have  decisive  significance  in  the  matter 
of  prophylaxis  of  this  disease,  still,  according  to  the  perfectly  justi¬ 
fied  conclusion  of  P.  F.  Zdrodov3kiy  (1952)  and  V.  Ivl.  Zhdanov  { 1954)', 
it  is,  by  virtue  of  the  epidemiological  characteristics  of  this  infcction.j 
undoubtedly  one  of  the  main  agents  for  protection  of  people  against  in-j 
fection  with  brucellosis  through  direct  contact  with  sources  of  iufccticA 
in  animal  husbandry  farms,  where  other  measures  against  brucellosis*, 
including  a  special  routine  of  work  in  caring  for  animals  sick  with  bruj- 
ccllosis,  are  not  very  effective.  Herein  lies  the  promise  of  specific  j 
vaccine  prophylaxis  of  brucellosis  which,  however,  by  virtue  of  the  imj- 
munity  characteristics  in  this  infectious  disease,  definitely  needs  an  | 
increase  in  its  immunological -and,  therefore,  epidemiological  effoc-  jj 
tiveness.  In  addition,  there  is  an  urgent  practical  need  for  3irnplifica> 
tion  of  the  method  of  vaccination  itself  as  well  ao  for  the  development  ! 
of  a  revaccination  method  which,  as  is  well  known,  "interferes"  very 
much  with  residual  immunological  (particularly  allergic)  reactivity  of 
the  persons  vaccinated. 

Here,  we  shall  not  dwell  on  the  subject  of  the  number  of 
times  immunization  should  be  carried  out,  which  even  with  the  use  of 
living  vaccines  is  of  decisive  importance  in  producing  a  postvaccinal 
immunity  of  high  strength,  which  has  been  shown  in  anthrax  by  L.  Pas¬ 
teur  (1884),  L.  S.  Tsenkovskiy  (1883-84),  N.  A.  Mikhia  (1942),  in 
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plague  by  Ye.  I.  Korobkova  (1956),  and  in  tularemia  by  B.  Ya.  El'bortJ 
( 19 136) •  This  problem  has  not  been  studied  in  brucellosis,  although  in 
this  infectious  disease,  from  our  viewpoint,  it  deserves  special  atten¬ 
tion  for  a  number  of  reasons.  For  the  purpose  of  reproducing  a  post¬ 
vaccinal  immunity  not  only  from  the  viewpoint  of  simplification  of  vac-] 
ciua lion  method  but,  chiefly,  from  the  viewpoint  of  its  results,  the 
method  of  administering  the  vaccine  is  of  more  than  a  little  importancf] 
Thus,  according  to  the  data  of  A,  Ivi.  Bezrodka  (1925)  and  N.  A.  Mik- 
hin  (19 42),  i: .trade nr.al  vaccination  r  gainst  anthrax  is  mere  effective 
than  succi  trncous  injection  of  the  vaccine.  Similar  results  have  been 
obtained  by  Ye.  I.  Korobkova  (1956)  .in  the  experimental  study  of  vac¬ 
cine  prophylaxis  of  plague. 

The  immunological  effectiveness  of  vaccine  prophylaxis  of 
brucellosis  in  experimental  investigations  on  guinea  pigs  in  accordanc 
with  the  method  of  the  injection  of  the  vaccinal  strains  of  living  bru¬ 
cellas  h  ’.s  been  studied  by  P.  A.  Vershilova  (1947,  1949*  1950)  and  b 
N.  F.  Zenkova  (1956).  Thu3,  according  to  the  data  of  P.  A.  Vcrshil* 
ova,  as  the  result  of  subcutaneous  vaccination  of  32  guinea  pigs  with  a 
dose  of  1,000,000,000  microbes  of  a  vaccine  strain  of  brucellas,  "BA^1, 
all  the  guinea  pigs  were  resistant 'not  only  to  one  but  even  to  five  infec) 
live  doses  of  brucellas  of  the  B.  melitcnsis  type  after  one  month.  At 
the  same  time,  of  13  guinea  pig3  vaccinated  intradcrmally  with 
250,000,000  microbes  of  the  Brucella  suis  22  strain,  which  is  not  p-atl1 
cgsnic  for  these  animals,  only  nine  guinea  pig3  (69.2  percent)  were  re 
sis  Ant  to  five  infective  doses  of  brucellas  of  the  B.  mclitensis  type 
after  the  same  interval  of  time.  According  to  the  data  of  N.  F.  Zen¬ 
kova,  all  the  guinea  pigs,  both  vaccinated  subcutaneously  (eight  ani¬ 
mals)  and  percutaneously  (six  animals)  not  only  with  1,000,000,000  bu 
also  with  500,000,000  microbes  of  the  dry  living  brucellosis  vaccine 
of  the  NUIfG  /"Scientific  Research  Institute  of  Epidemiology  and  Hygien^7 
wore  immune  to  one  infective  dose  of  brucellas  of  the  B.  melitcnsis 
type  two  months  after  vaccination.  At  the  same  time,  in  the  experi¬ 
ment  of  P.  A.  Vershilova,  only  18  animals  (86.0  percent)  out  of  21 
guinea  pig3  vaccinated  subcutaneously  with  1,000,000,000  microbes  oijj 
a  vaccine  strain  of  brucellas,  "BA”,  were  found  to  be  immune  after 
the  same  interval  of  time  to  this  infective  do3e  of  brucellas  of  the  B. 
mrlltensis  type. 

From  what  has  been  stated  it  seems  to  follow  that,  accord¬ 
ing  to  the  data  of  P.  A.  Vershilova,  the  immunological  effectiveness 
of  intradermal  vaccination  against  brucellosis  is  less  than  that  of  sub¬ 
cutaneous  vaccination,  while  according  to  the  data  of  N.  F.  Zenkova, 
conversely,  percutaneous  vaccination  is  more  effective  than  subcutan 
Lous.,  However,  as  we  shall  see  below,  these  data,  which  separately 
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are  of  considerable  theoretical  interest,  are  not  com;  ..  . able  with  o.;e 

another. 

First  of  all,  in  ‘.’’e  experiments  ox  P.  A.  Vershilova,  a  vac¬ 
cine  strain  of  "BA*'  brucellas  was  used  for  subcutaneous  im  muni  static, 
which  had  been  kept  in  the  bodies  of  guinea  pigs  infected  with  l,CC0,CCVj‘ ) 
microbes  from  20  to  40  days  in  39  percent  of  the  animals  (in  16  out  of 
18  guinea  pigs),  and  two  months  after  the  vaccination,  in  50  percent 
of  the  animals  (in  31  out  of  61),  whereas  the  B.  cuis  strain  used  for 
intradermal  vaccination,  injected  subcutaneously  in  a  dose  of  1,0, CC9,CiJ 
microbes,  was  no  longer  found  on  bacteriological  examination  on  the  | 
30th  day  in  the  majority  of  animals  {Vershilova,  194V).  j 

In  addition,  a3  P.  A.  Vershilova  writes  (':  jo6),  "For  the  j 
purpo30  of  creating  strong  immunity  it  is  necessary  to  inoculate  ...  ^ 

a  dose  of  living  brucellosis  vaccine  which  would  provide  for  a  rapid  [; 
seeding  of  the  organism  v/ith  the  vaccine  culture  and  an  active  immun-i 
ological  reorganization  of  the  body,  producing  prolonged  stimulation  f, 
of  the  nervous  and  reticuloendothelial  systems".  In  her  experiments  ? 
on  guinea  pigs  this  was  achieved  by  means  of  subcutaneous  inccul.fion  j 
of  1,000,000,000  microbes  of  brucellas  of  the  "BA"  strain,  which  had  J 
preserved  residual  virulence  apparently  to  a  much  greater  degree  thru! 
the  B.  sui3  22  strain,  which,  incidentally,  had  been  injected  into  guin-j 
ea  pigs  in  a  dose  amounting  to  one -fourth  of  the  dose  of  the  "BA"  j 
strain  of  brucellas.  | 

Secondly,  P.  A.  Vershilova  in  her  experiments  made  use  or 
the  "BA"  vaccine  strain,  while  N.  F.  Zenkova  made  use  of  the  NXXBG 
vaccine  strain.  The  degree  of  residual  virulence,  which  play3  the 
main  part  in  immunogenesis,  may  be  higher  in  the  latter  than  in  the 
"BA"  vaccine  strain,  which,  for  example,  occurs  in  the  vaccine  strair 
of  brucellas,  "M"  (Zdrodovskiy,  1953). 

In  addition,  the  experiments  of  N.  F.  Zenkova  are  clearly  J 
inadequate  for  the  conclusion  of  greater  immunological  effectiveness  I 
of  percutaneous  vaccination,  because  they  were  performed  on  a  very  t 
small  number  of  animals  --  two-six  guinea  pigs.  i 

From  what  has  been  stated  it  follows  that  postvaccinal  im-  | 
munity  in  brucellosis  in  guinea  pig3  can  be  reproduced  not  only  by  ' 
means  of  subcutaneous  but  also  by  means  of  intradermal  and  percutan¬ 
eous  vaccination.  It  is  not  possible  to  speak  of  an  advantage  of  one 


method  of  vaccination  over  the  others  on  the  basis  of  the  investigations 
of  P.  A.  Vershilova  and  N.  F.  Zenkova.  However,  in  this  connection! 
we  should  adhere  to  the  opinion  of  N.  F.  Gamaleya,  which  he  expressed 
on  the  immunogenesis  in  the  skin.  "Problems  associated  with  skin 
immunity",  writes  N.  F.  Gamaleya,  "should  be  studied  in  greater  de- 
-fail.  because  much  in  this  field  i3  still  unknown,  and  at  the  present 
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jcirno  it  is  not  being  studied  by  anyone.  This  study  v/iu  assist  in  clarify 
ing  rnuay  problems  of  immunity". 

As  far  as  the  study  of  the  scro -allergic  reactivity  of  person.'] 
peLx^h.iieously  vaccinated  again:;  t  brucellosis  and  the  epidemiological 


*A  -  •  *  «, 
<J  ccuv 


;ss  of  this  method  of  immunization  are  concerned,  in  this 
cc.ine.  'On  wo  know  of  only  two  w ,..!:s  --  t*-at  of  I.  P.  Druzhinina  (in 
aainuseri.  ;)  and  X.  1**.  Zenko/v.  (1955). 

I.  P.  Druzhinina  rcoorA.il  the 


suTts  of  percutaneous  vacci 


'on  (inner  surface  of  the  middle  t !  *  i  re  cl  cf  the  forearm)  conducted  in 


l- 


i1  ntr.  .:-lu-r  i’.aya  Cbiast  by  workers  of  the  2h.iZG,  who  vaccinated  not 
cnly  tho-e  who  shewed  a  negative  reaction  for  brucellosis  but  tho3C  v/hb 
j'-bv/ed  a  positive  reaction,  including  those  v/ho  had  been  sick  with  the  | 
clinically  overt  form  of  this  infectious  disease.  This,  for  entirely  un>j 
dorstandablc  reasons,  somewhat  co. u  plicate  s  but  docs  not  rule  out  the 
possibility  of  drawing  conclusions  according  to  the  results  of  study  of 
this  method  of  vaccine  prophylaxis  cf  brucellosis.  The  results  of  the 
study  of  the  scro-allorgic  reactivity  of  chose  vaccinated  are  shown  in 
Table  1. 

From  the  data  presented  in  this  Tabic  it  is  seen  quite  dis¬ 
tinctly  that  percutaneous  vaccination  against  brucellosis  accounted  for 
a  marked  increase  in  the  cero-allergic  reactivity  of  those  vaccinated, 
v/heroby,  as  is  charac  ;cristic  cf  a  vaccine -produced  brucellosis,  a£te:j 
subcutaneous  injection  of  the  'vaccine  (Vcrshilova,  Feder  and  Polyakov 


1952),  both  by  the  Iluddlesou'  test  and  by  the  skin-allergic  test  of  Bur¬ 
net,  it  was  most  pronounced  two-three  and  fi*  ••  months  after  vaccina¬ 
tion  (4.9  and  4.  1  times  greater  than  the  original  by  the  Huddleson  test 
and  5.2  and  4.  3  times  greater  by  the  Burnet  test). 

In  Table  2  the  comparative  data  of  N.  F.  Zenkova  (1956)  ard 
presented  on  the  sero-allergic  reactivity  of  those  vaccinated  percutan-j 
eously  and  subcutaneously  with  dry  living  brucellosis  vaccine  of  the 
NIL2G  in  the  KazSSR. 

From  the  data  presented  in  Table  2  it  is  3cen  that  not  only 
I  percutaneous  but  also  subcutaneous  immunization  of  people  against  bru] 
;ccilosi3  by  means  of  living  vaccine  dees  not  always  cause  an  imrnunol- 
jCgieal  reorganization  of  those  vaccinated  (12  percent  by  the  serologica 
j  reactivity  and  44.  3  percent  by  the  allergic  reactivity),  whereby  pcrcu-| 
itaneous  vaccination  wa3  less  immunogenic  than  subcutaneous  (by  1.2- 
1.8;times).  However,  according  to  N.  F.  Zenkova,  this  did  not  have 
any  negative  effect  on  the  epidemiological  effectiveness  of  vaccination. 

In  the  study  of  the  epidemiological  effectiveness  of  porcutan-j 
cous  vaccination  against  brucellosis  positive  results  were  obtained  by 
both  I.  P.  Druzhinina  and  N.  F.  Zenkova.  Thus,  according  to  the  dafcf 
of  I.  P.  Druzhinina,  in  the  "P"  sheep-raising  sovkhoz,  which  was  af- 
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Table  1 


Sero-Allergic  Reactivity  of  Persona  Pcrcutancously  Vaccinated 
against  Druccllosis  (according  to  I.  P.  Druzhiiiiaa  Manuscript,  1951) 
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1.  Yfhcre  vaccination  was  conducted;  2.  Those  reacting  positively  (in 
%);  3.  By  the  Huddlcson  test;  4.  Before  vaccination;  5.  Time  after 
vaccination:  6.  Months;  7.  By  the  Burnet  skin  test;  8.  Before  vac¬ 
cination;  9.  Time  after  vaccination:  10.  The  "P"  sheep-raising  sov¬ 
khoz;  11.  The  "S"  sheep-raising  sovkhoz;  12.  The  "A"  meat  and 
dairy  sovkhoz;  13.  The  "Un  kolkhoz;  14.  Privolzh'ye  settlement;  15. 
On  the  average;  16.  Number  of  times  greater  than  the  original. 


fected  more  by  brucellosis  than  all  the  other  foci  U3ed  by  the  author  tc 
gether,  one  year  after  vaccination  six  patients  with  brucellosis  were 
found,  including  one  vaccinated  and  five  nonvaccinated  persons,  and 
two  years  after  vaccination  21  persons  became  sick  with  brucellosis; 
of  these  six  had  been  vaccinated  and  15  had  not  been  vaccinated. 

In  a  comparative  study  of  the  epidemiological  effectiveness 
of  percutaneous  and  subcutaneous  vaccination  against  brucellosis  N.  P. 
Zenkova  determined  the  fact  that  six  months  after  vaccination  in  vari¬ 
ous  foci  of  infection  among  those  vaccinated  percutancously  from  0  to 
0.8  percent  became  sick  with  brucellosis  (on  the  average,  0.  28  per¬ 
cent),  while  among  those  vaccinated  subcutaneously  this  figure  was 
-from  0,7  to  0.8  percent:  a  year  after  vaccination  0.  5  percent  (1 0  per’ 
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Table  2 

Comparative  Scro-AUorgic  Reactivity  of  Persona  Porcutaneously 
iv-1  5bboutn.r.;ously  V;  jcinatcdcgMn  it  Brucellc'iis  {after  Zenkova,  1956) 
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1.  Method  of  vaccination;  2.  Those  reacting  positively  (in  %)  after 
vaccination;  3.  By  the  Y«r right  test  after:  4.  By  the  Burnet  skin  test 
■'..'ter;  5.  r.t...tn-;  6.  Pc  re  'utaneously;  7.  Subcv  tancouoly;  8.  No.  of 
times  greater  than  percutaneous*  method. 


sons)  became  sick  among  those  vaccinated  percutaneous!/,  and  1.3  pe 
cent  (15  persons)  among  those  vaccinated  subcutaneously.  From  v/hat 
has  been  stated  it  follov/s  that  percutaneous  vaccination  against  bru¬ 
cellosis  was  cpidemiologically  2.6  time 3  more  effective  than  subcutan 
ecus  vaccination. 

Net  only  the  lower  brucellosis  morbidity  rate  among  those 
vaccinated  than  the  morbidity  among  those  not  vaccinated  is  evidence 
cl  the  epidemiological  effectiveness  ci  'percutaneous  vaccination  (ac¬ 
cording  to  the  data  of  N.  F.  Zenkova,  in  various  foci  of  infection  it  is 
frem  four  to  seven  and  even  11  times  more  effective),  but  the  increased 
scro-ailergic  reactivity  of  those  vaccinated  after  a  second  chance  of 
becoming  infected  with  brucellosis  also  attests  to  this. 

As  is  seen  from  Table  2,  the  serologic  and  allergic  reactiv-l 
ity  of  those  vaccinated  percutaneously  increased  again  by  1.8  times  by; 
the  17 right  test  (in  66.  6  percent  of  the  vaccinated  p.s  against  35.9  per¬ 
cent)  and  by  1.  7  time 3  by  the  Burnet  test  (in  58. 6  percent  of  those  vac 
cinated  as  against  34.4  percent),  following  a  natural  reduction  of  it  to- 
ward  the  end  of  the  first  year  after  vaccination,  after  the  next  year  in  j 
the  midst  of  complete  health  of  those  vaccinated.  This,  according  to 
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the  opinion  of  P.  F.  Zdrodovakiy  (1953)  is  evidence  of  contact:  bet,-..  •. anj 
those  vaccinated  and  sources  of  brucellosis  which  did  not  cause  the  dis¬ 
ease  but  rather  a  natural  "re vaccination". 

A  similar  phenomenon  was  noted  by  I.  I3.  Drusshinina  v/ith 
respect  to  part  of  the  workers  of  the  "P"  chccp-rc.ising  soy!.’ucz,  who 
prior  to  subcutaneous  vaccination  had  reacted  negatively  for  hruccilos  ■■ 
is  and  who  by  the  nature  of  their  work  activity  had  opportunities  of  be¬ 
coming  infected  from  sheep  sick  v/ith  brucellosis  but  who  were  healthy 
13  and  19-20  months  after  vaccination  (see  Table  3). 

Tabic  3 


Sero-Allcrgic  Reactivity  of  Workers  in  the  "P"  Sheep -Raising  Sovkhoz 
Vaccinated  Percutarxou3ly  against  Brucellosis  Y/ho  I  lad  Shown  Negative  . 
Reactions  for  Brucellosis  Prior  to  Vaccination  (after  I.  P.  Druahin-  jj 

ina,  Manuscript  1951}  I 
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1.  Categories  of  persons  vaccinated;  2.  3y  the  Huddlcsoxi  test  accord 
ing  to  months  after  vaccination;  3.  By  the  Burnet  test  according  to 
months  after  vaccination;  4.  Months;  5.  Investigated;  6.  Of  these 
ths  number  who  reacted  positively;  7.  Those  who  had  a  chance  to  be¬ 
come  infected;  8.  Those  who  did  not  have  an  opportunity  of  becoming 
infected. 


These  are  the  results  of  the  analysis  of  data  in  the  literature 
at  our  disposal  on  percutaneous  vaccination  against  brucellosis. 

Our  investigations  were  along  two  lines.  On  the  one  hand, 
-G.  A.  B?1andin.  I.  I.  Polvakov.  N.  P.  Prostotova  and  T».  T.  Y'orobov 


iu  experiments  on  guinea  piga  made  a  study  of  the  comparative  immun¬ 
ologic  il  effectiveness  of  percutaneous  and  subcutaneous  vaccinations 
of  those  animals  with  a  vaccine  strain  of  brucellas,  "BA"  (B.  abortus 
19  strain)  and,  on  the  other  hand,  under  the  direction  of  G.  A.  Balan¬ 
din  in  Krasnodar  sidy  Kray  (Ye.  M.  Krr.l'),  in  Rostovs  lay  a  (O.  Yu. 
Rcznlkova,  N.  A.  Che rnenkova  and  i-T.  D.  Bobyreva)  and  Stalingrad- 
ckaya  oblasts  (B.  G.  To  mb  erg  and  I?.  A.  Lisitsyna)  a  study  v/as  made 
of  the  coro -allergic  reactivity  of  persons  percutaucously  vaccinated 
and  revaccinatod  with  living  brucellosis  vaccine  of  the  IBM  institute 
of  Epidemiology  and  Mlc robiolo gy ]  of  the  Academy  of  Medical  Science^ 
U23R  and  the  epidemiological  effectiveness  cf  this  met  nod  of  prophylax¬ 
is  of  brucellosis.  ? 

Although  our  experimental  investigations  at  the  time  of  writ 4 
ing  tlii 3  article  have  not  been  completed,  v/e  can  still  pro 3 eat  some'  E 
data  on  the  comparative  development  of  vaccine  brucellosis  in  guinea  H 
pigs  vaccinated  (resp.  infected)  subcutaneously  and  pcrcutaneously  v/itn 
different  doses  of  brucellas  of  the  "BA"  strain  as  v/cll  as  certain  com-jl 
parative  data  on  the  immunogenic  properties  of  this  strain  of  brucelladj 
depending  on  the  method  of  vaccination  of  the  animals. 

The  characteristics  of  development  of  vaccine  brucellosis 
depending  on  the  method  of  infection  of  the  guinea  pig3  were  studied  by] 
means  of  bacteriological  examination  of  these  •  -imals,  infected  sub¬ 
cutaneously  and  percutaneously  with  a  tv/o-day  agar  culture  of  b rue e lie' 
of  the  "3A"  strain  in  doses  of  1,  000,  10,000,  1,000,000,  1, 000, 000, OyO 
and  10,000,000,000  microbes  five,  15,  30  and  45  da*/3  after  infection. 

In  each  experimental  group  of  animals  there  were  five-10  guinea  pigs. 
The  results  of  the  investigations  are  presented  in  Table  4. 

Without  going  into  a  detailed  analysis  of  the  data  obtained  wd 
should  like  to  note  only  tliat  generalized  vaccine  infection  in  guinea  pigj 
v/iikout  which  postvaccinal  immunity  against  brucellosis  of  sufficiently! 
high  strength  cannot  develop,  in  P.  A.  Yershilova's  opinion  (1956),  is] 
produced  either  by  subcutaneous  injection  of  1,000,000,000  microbes 
of  the  vaccine  strain  of  "BA"  brucellas  or  by  percutaneous  application] 
of  10,000,000,000  microbes  of  the  3amc  strain  of  brucellas. 

In  addition,  from  Tabic  4  it  13  seen  that  subcutaneous  injcc-j 
tion  of  brucellas  produces  a  relatively  slow  and  then  move  prolonged  1 
development  of  brucellosis  vaccine  infection,  whereas  percutaneous  ap¬ 
plies  on  of  brucellas  produces  a  rapid  (as  early  as  after  five  days)  dej- 
velopment  of  generalized  vaccine  infection  and  a  rapid  (by  the  45th  day*) 
complete  elimination  of  the  pathogen  of  the  vaccine  infectious  process  I 
from  the  bodies  of  guinea  pigs.  V/hat  has  been  stated  is  to  some  degree 
in  accordance  with  the  statement  presented  above  by  N.  F.  Gamaleya  I 
concerning  the  role  of  the  skin  in  immunogenes! s,  which,  as  is  seen  I 
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from  Table  5,  haa  a  quite  distinct  'ntlucnce  on  the  development  of  im 
;nunit/  to  brucellosis  with  respect  to  the  resistance  of  percutancousl; 
vaccinated  guinea  pigs  to  superi.ifoction  with  brucellas  of  the  3.  xnoli 


tens  is  type. 


Table  5 


Comparative  Resistance  of  Guinea  Pigs  Vaccinated  Subcu-'ancously  and 
Pcrcutaucoualy  with  Brucellas  of  the  3.  abortus  type  ("BA"  Vaccine 
Strain)  to  Cuperinf action  with  Brucellas  of  the  B.  Melitensis  type  in  a 
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1.  Time  of  super  infection  after  vaccination  (days);  2.  Vaccinated  sub¬ 
cutaneously  with  1, 000,  000,  000  microbes;  3.  Vaccinated  pcrcutaneouj; 
ly  with  10,  000,  000,  000  microbe.-.;  4.  No,  of  animals;  5.  Of  these,  the 
number;  6.  Infected  with  B.  melitensis;  7.  Which  had  B.  abortus  (ir. 
fectious  immunity);  8.  Presence  of  immunity  (arbitrarily,  in  %);  9. 
Control. 


From  the  data  presented  in  Table  5  it  is  seen  that  pcrcutan*| 
oou3  vaccination  of  guinea  pig3  with  10,000,000,000  microbes  of  a  vac¬ 
cine  strain  of  "3A"  brucellas  was  responsible,  as  early  a3  three -five 
days  after  vaccination,  for  a  resistance  to  supcrinfection  with  10  mi¬ 
crobes  of  the  B.  melitensis  type  of  brucellas  (in  our  investigations, 
five  infective  doses)  which  was  two  to  four  times  greater  than  subcu¬ 
taneous  immunization  of  these  animals  with  1,000,000,000  microbes  c; 
the  san>e  vaccine  strain  of  brucellas. 

It  was  also  determined  that  guinea  pigs  vaccinated  percutan- 
cously  gave  negative  sero-allergic  reactions  for  brucellosis  one,  thre?; 
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and  fivo  days  aftcx'  vaccination.  Guinea  pigs  vaccinated  sub  cut*  rionnsl 
reacted  positively  in  the  Huddles  on  test  and  by  the  IV right  test  five 
day3  after  vaccination  (with  an  avorago  agglutination  titer  of  1:50), 
with  negative  brucellin  reactions  in  the  Burnet  test  and  with  a  normal 
phagocytic  activity  of  leukocytes  for  animals  not  infected  with  bvucelh. 
is  (index,  from  2  to  5).  Therefore,  ia  this  case  th,-  scro-allergic  re-  | 
organization  of  the  vaccinated  (reap,  infected)  organism,  which  i.x  ?.  ! 
A.  V crshilova’o  (1956)  opinion  is  essential,  was  of  no  significance  in  j 
this  case  for  the  development  of  the  infectious  immunity  to  brace  Ho  si  si 
In  this  case  apparently  the  rapid  (as  early  as  on  the  day  artor  vaccina-! 
tion)  and  active  seeding  of  the  vaccinated  organism  (gone rails ud  infoc-J 
tion)  v/i'h  brucellas,  which  v/a 3  achieved  by  the  applic?'  ‘on  of  a  dose  o  ' 
a  vaccine  strain  of  brucellas  which  \/a3  10  times  that  ci  the  done  of  | 
brucellas  used  for  subcutaneous  vaccination  to  the  scarified  skin  of  the; 
guinea  pigs,  v/a3  of  decisive  importance  m^immuncgcnosajsi.1  jj 

I<et  us  proceed  with  a  presentation  of  the  -results  of  study  of  ^ 
the  oero -allergic  reactivity  of  persc  .s  vaccinated  m.l  ve vaccinated  per- 
cutnneously  witlx  living  brucellosis  vaccine  of  the  I  Is  hi  of  the  Academy  ) 
of  Medical  Sciences  USSR  and  the  epidemiological  effectiveness  of  this( 
method  of  vaccination  against  brucellosis. 

For  the  purpose  of  giving  the  inoculations  a  aeries  of  dry 
living  brucellosis  vaccine  which  contained  1,000,000,000  microbes 
per  drop  in  a  single  inoculation  dose  (after  dilution  of  it  with  physiolog  - 
ical  saline  solution)  wa3  used  which  had  been  prepared  specially  for 
this  purpose  by  the  Institute  of  Epidemiology  and  Microbiology  of  the 
Academy  of  Medical  Sciences  USSR.  In  parallel  with  this  iubcutaneoun 
vaccination  was  carried  out  in  a  number  of  foci  cf  brucellosis  by  means 
of  the  same  series  of  vaccine  which,  however,  contained  the  usual  nur 
ber  of  microbes  which  are  utilized  in  vaccine  prophylaxis  of  brucellosis 
at  large  in  a  single  inoculation  dose.  ' 

Vaccination  (subcutaneoxxs  and  percutaneous)  and  revaccina- 
ticn  (percutaneous  only)  were  carried  out  in  the  sheep-raising  sovkhoze  s 
and  kolkhozes  which  were  unfavorable  with  respect  to  brucellosis  of  | 
short-horned  cattle,  and  in  meat  combines  v/hich  slaughtered  cattle  | 
sick  with  brucellosis.  | 

All  parsons  being  inoculated  against  brucellosis  were  first 
investigated  for  brucellosis  by  means  of  the  Huddleson  and  Burnet  \ 
tests.  Only  those  showing  negative  reactions  were  vaccinated,  while 
all  those  previously  vaccinated  were  rcvaccinated  regardless  of  their 
sero -allergic  reactivity  for  brucellosis. 

•The  side-effects  produced  by  percutaneous  vaccination  and 
the  reactivity  of  those  being  re  vaccinated  pc  rcutancously  v/as  so  slight 
that  it  was  px-actically  unnoticed  by  the  persons  being  inoculated  thern-j 
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solves  ..ud  those  giving  the  inoculations.  The  aero -alio  x*gic  reactivity 
of  thoao  vaccinated  and  x*e  vaccinated  was  studied  by  the  lluddlcson  and 
Burnet  teat  a  at  three  periods:  50-150  days;  151-300  days  and  301-450 
days  after  vaccination  and  re  vaccination.  The  results  of  these  inves-f 
tigaiions  are  shown  in  Tables  6  and  7. 

Table  6 

Poetv.vjc*.;?.!  Coro -Allergic  Bcactivi 'ey  of  People  at  Various  Intervals 
r  ter  P_rci.tanc.ous  and  Subcutaneous  Vaccination  of  Them  with  Dry 
having  Brucellosis  /accinc  of  the  IZbl of  the /.cadm/ cf  Ahdical  Scicxxs  Uh-3. 
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Key:  (X)  --  Huddleson  test;  (B)  --  Burnet  test;  (+)  --  posi 
'.ve  test;  {-)  --  negative  test.  1.  Time  after  vaccination  in  days;  2. 
j  Total  persons  examined;  3.  Of  these,  the  number  v/hich  reacted:  4. 

1  Li  absolute  numbers;  5.  In  %;  6.  Total  which  showed  a  positive  reac-j 
;  tion  (in  ?’>);  7.  Serologically  (X);  8.  Allergically  (B).  Vaccinated 
!  cercutaasously;  10.  Vaccinated  subcutaneously. 


From  Table  6  it  is  seen  that  as  the  result  of  percutaneous  ^ 
application  of  living  brucellosis  vaccine,  even  in  a  dose  of  l,CC0,CCO,C00 
microbes,  neither  serological  nor  allergic  reorganisation  v/as  noted 
50-150  days  after  vaccination  in  50.4  percent  of  those  vaccinated, 
whereas  in  those  vaccinated  subcutaneously  the  negative  result  after 
this  period  of  time  v/as  shown  only  by  23.  5  percent  of  those  vaccinated 
that  is,  2. 1  times  less.  Passing  over,  for  ;he  moment,  data  on  the 
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Table  7 


Postvaccinal  Scro-Allergic  Reactivity  of  People  at  Various  Intervals 
after  Percutaneous  Rcvaccination  with  Dry  Living  Brucellosis 
Vaccine  of  the  ISM  of  the  Academy  of  Medical  .'Sciences  Un5>R 


_  © 
Pcaxmia  ao  pc- 

oaKiuitcaanii 

• 

r  & 
CpoUH  coc.:e 

pcasK!*.::::^- 

Uim  s  Zitzx 

4> 

Lccro 

e£c.;s.to* 

DS'ro 

& 

.:r::po»s.'!o  noc.ie 

Cc?ro  p ^nifon.v.o 

t* c . ’ 0 ..4 •  •  i c**  ••  »»u  Cy 

(5) n  «) 

i  ii  »vC... • 

(X)  1  <S>  i 

t 

i 

1 

>< 

1 

>- 

1 

X 

+ 

X. 

a. 

ri  . 

1 

X 

X— 13— 

£0-  If  3 

30 

13 

7 

7 

7 

55.0 

30.0  ’ 

• 

151-5  0 

33 

13 

10 

r* 

V/ 

2 

52.3 

26.3  j 

• 

20 1-450 

45 

21 

5 

11 

3 

35.5 

42/3  j. 

X+3- 

£0-150 

15 

5 

6 

3 

1 

0.0 

2f>.6  ; 

* 

151 — 360 

27 

6 

8 

8 

5 

50.3 

40.1  s 

• 

201 — ‘153 

53 

11 

22 

11 

y 

C.?,3 

37.7  | 

X+D+ 

£0-150 

7 

1 

1 

4 

1 

71.4 

71.4  ; 

151-3C0 

13 

3 

5 

5 

61.5 

77.0  J 

• 

del— 450 

3 

3 

— 

5 

C2.5 

G2.5  ; 

X-B+ 

£0— 1£0 

23 

7 

2 

4 

10 

2S.I 

60,0  • 

151-COO 

15 

6 

2 

7 

13.3 

00*0 

• 

301  -453 

14 

2 

— 

6 

6 

42.8 

C5.7  | 

Key  is  the  came  as  for  Table  6.  I 

1.  Reaction  before  rcvaccination;  2.  Time  after  re  vaccination  in  days*; 
3.  Total  persons  examined;  4.  No.  which  reacted  after  rcvaccination; 
5.  Total  reacting  positively  (arbitrarily,  in  %);  6.  Serologically  (X); 

7.  Allergically  (B). 


serological  reactivity  of  those  vaccinated  151-300  days  after  vaccina¬ 
tion,  we  consider  it  necessary  to  note  that  allergic  reactivity  of  the 
skin  (positive  results  with  the  Burnet  test)  after  percutaneous  vaccina -3 
tion  developed  within  the  limits  of  our  observation  period  (450  days)  ir.jj 
a  diametrically  opposite  direction  from  the  development  of  the  allergiJ 
state  in  those  vaccinated  subcutaneously.  After  percutaneous  vaccina | 
tion  it  gradually  but  steadily  decreased,  whereas  after  subcutaneous 
vaccination  this  condition  gradually  increased. 

From  what  has  been  stated  it  follows  that  vaccine  brucellos. 
produced  by  subcutaneous  injection  of  living  brucellas  follows  the  rulojs 
and  regulations  of  development  of  this  reactivity  in  a  natural  brucellor  is 
infection  in  its  allergic  representation.  A  vaccinal  infection  produced 
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by  percutaneous  application  of  brucellas  is  a  somewhat  distinctive  in¬ 
fectious  process,  in  wliich  the  specific  allcrgistation  of  the  vaccinated 
organism  develops  not  only  in  a  smaller  number  of  those  vaccinated 
{2d.  7  percent  as  against  4*1.2  percent)  but  also  in  a  shorter  period  of 
time  than  after  subcutaneous  vaccination.  This  unique  phenomenon  oc-j 
curs  against  .he  background  of  almost  e.p  al  serological  reactivity  in. 
bioso  vaccinated  subcutaneously  (35.  3  percent)  and  those  vaccinated 
porcnLa::~c!:.;ly  {34.0  percent). 

This  very  interesting  phenomenon,  noted  specifically  in  a 
group  o'  persons  revaccinated  pcrcutar ...-ously  who  prior  to  revaccina¬ 
tion  had  reacted  negatively  for  brucellosis  (sec  Table  7),  which  we  de-j 
term!. led,  unfortunately,  on  a  small  quantity  of  material,  requires  fur 
tiicr  study.  First  of  all,  it  will  possibly  enable  us  to  clarify  certain 
features  in  the  mechanism  of  development  of  immunity  in  the  skin  and,!j 
secondly,  will  make  it  easier  for  us  to  differentiate  scro- allergic  re¬ 
actions  for  brucellosis  in  persons  naturally  infected  with  brucellosis 
and  people  percutaucously  vaccinated  against  this  infectious  disease. 

As  far  a3  persons  are  concerned  who  were  rcvaccinatcd  wit; 
living  brucellosis  vaccine,  those  of  them  who  prior  to  revaccination 
reacted  positively  in  the  Kuddlesoa  test  preserved  this  serological  rc- 
r.ctivi.y  for  a  longer  period  than  those  who  showed  a  negative  reaction  j 
(sec  Table  7).  -The  same  thing  was  noted  with  respect  to  the  allergic 
reactivity  of  those  rcvaccinatcd  v/ho  had  reacted  positively  in  the  Bur¬ 
net  slun  test  before  revaccinatioa.  However,  the3C  changes  in  the 
soro-allorgic  reactivity  in  the  direction  of  a  recovery  of  it,  preserva¬ 
tion  or  intensification  in  it  were  not  observed  in  a  considerable  numbs 
of  those  rcvaccinatcd  not  only  in  the  remote  (30.5  percent)  but  also  in 
the  immediate  periods  (37.0  percent)  after  revaccination.  Therefore, 
percutaneous  rcvaccination  against  brucellosis,  despite  the  additional 
antigenic  stimulation  by  nonpathogenic  brucellas  of  the  vaccine  strain, 
by  far  does  not  always  cause  the  appearance  of  positive  changes  in  the 
:  -urological  and  allergic  reactivity  of  those  revaccinatcd,  attesting  to 
I  “recovery"  of  lost  or  declining  postvaccinal  immunity  to  brucellosis. 

With  respect  to  changes  in  the  serological  reactivity  of  per-] 
sens  vaccinated  percutaneously  and  subcutaneously  who  had  reacted 
negatively  for  brucellosis  prior  to  rcvaccination  and  who  did  almost  e?i 
actly  the  same  after  revaccination,  more  will  be  said  below.  t 

The  epidemiological  effectiveness  of  percv'.aneous  vaccina¬ 
tion  and  revaccination  against  brucellosis  was  recorded  only  in  those 
.  foci  of  the  infectious  disease  where  those  being  vaccinated  were  actual} 

.  \f  threatened  with  the  possibility  of  infection  with  brucellosis  —  in 
!  animal  husbandry  farms  by  aborting  sheep  and  at  the  meat  combines  b^ 
Lib o.rt-horned  catfclo  3 ick  with  brucellosis  slaughtered  for  meat.  The 
results  of  this  record  are  shown  in  Table'  S^ 
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L-egend  continued  from  previous  page./,  19.  PorcuLancou3ly;  20.  Rc 
vaccinated  perculancously;  21.  Not  vaccinated;  22.  Became  sick  with 
brucellosis;  23.  Vaccinated  sukee’.  noously;  7.*-..  Vaccinated  pcrcutan 
cously;  25.  Rc  vaccinated;  26.  Not  vaccinated. 


.'.'rora  tl'.-a  Table  it  is  s:  a  that  amen*  Ihosc  vaccinated  sub- 
cutan..  .asly  3.9  p  ieccnt  bocc/ao  o  :cl;  s/ith  brucellosis;  among  those  re - 
ace..:. -t  ;d,  1.0  percent;  among  V  ?ce  not  vaccinated,  1.4  percent, 
wh-v-as  among  those  vaccinated  percutancously  no  eases  o£  brucellosis 
j  './ere  found  in  any  of  these  foci  c.f  infection.  { 

Evidence  of  the  epidemiological  effectiveness  of  percutancovta 
/■ace. nation  is  afforded  not  only  by  the  absence  of  cases  among  those  i 
vaccinated  per  cute  r.ecusly  bat  also  by  the  increase  in  the  number  of  | 
people  vaccinated  and  rc  vaccinated  percutancou3ly  who  reacted  posi- 
t-vely  in  the  Iludr’loson  test  151-300  days  a  .'.or  inoculations  (Tables  6 
md  7).  This  with  good  reason  can  be  considered  the  result  of  infection 
of  those  vaccinated  and  re  vaccinated  with  highly  pathogenic  brucellas 
of  the  goat-sheep  type,  wherein  the  brucellas  penetrating  into  their 
bodies  played  the  part  of  a  rc  vaccinating  rather  than  infecting  factor. 

The  same  was  observed  with  respect  to  serological  reactivity  hi  the 
Huddle  son  test  in  those  vaccinated  subcutaneously.  Similar  phenomena, 
as  ha3  been  mentioned  above,  were  noted  not  only  in  those  vaccinated 
porcutanoously  (Druzhinina  and  Zenkova)  but  also  in  those  vaccinated 
subcutaneously  (Rozova,  Charnenkova,  Reznikova,  Bobyreva,  Kireyevr, 
1954;  Pavlova,  Sergeyeva  and  Martirosov,  1955;  Zenkova,  1956). 

Our  investigations  on  the  immunological  and  epidemiologica 
effectiveness  of  percutaneous  vaccination  against  brucellosis  are  not 
yet  complete.  However,  considering  everything  presented  here,  we 
consider  the  percutaneous  method  of  vaccinating  people  against  bru¬ 
cellosis  promising  and  requiring  further  study  both  experimentally  ant 
la  epidemiological  practice. 
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Study  of  tho  Katur&l  Focalization  of  Hcr-r.n  TX'.cease  in  its  Applies  tlon  f 
to  tho  Regional  Characteristics  of  Kazakhstan  ! 


to  tho  Regional  Characteristics  of  Kn: 

I 

X.  G.  Gain zo  and  '!•  K.  Rorcr.tscva 

f 

Tho  Institute  of  Zoology  and  the  Institute  of  regicr.nl  rulholr ;/ 1 


I 

’of  tho  Academy  of  Sciences  KazSSR  (;jL-a-.V;a) 


•  Study  of  the  natural  localisation  of  elisor.':...; ,  f  .e  founder  of  j 

which  is  Academician  Ye.  II.  Pavlovskiy,  is  entirely  applicable  to  the  | 
practical  problems  not  only  of  public  health  but  also  o  7  r.\.  '.1  husband** 
jry.  It  has  been  extensively  represented  in  the  devoir.. -...nt  of  the  ii-o-i 
Jretical  basis  of  biology  and  in  the  practical  nctivily  of  . . .  id.  cl  and  j 
, Veterinary  institutions  and  it  rightfully  occupies  its  pr-.g.-r  pl--.ee  au-.c-n-j 
p  number  of  major  national  economic  problems  of  medical,  vw  b-rirn.  ry  :  n.d  | 
general  biological  significance,  j 

The  phenomenon  of  natural  focalization  of  diseases  is  most  close. y 
associated  with  tho  geographic  conditions  of  the  locality,  with  the  or.t-f 
ire  combination  of  natural-historical  circumstances.  In  this  re-:.: set,  ! 
Kazakhstan  is  exceptionally  convenient,  if  wo  nay  express  ourselves  in  ! 
this  way,  for  the  investigator.  ^The  territory  of  Kr snkhsinn  is  quite 
large.  It  is  five  tines  larger  whan  the  area  of  Franco;  t hies -four 
tines  the  area  of  the  Ukraine,  ar.d  constitutes  about  a  fourth  of  oho 
area  of  the  RSFSR. 

Tho  natural-geographic  characteristics  of  Kazakhstan,  which  incl¬ 
udes  tho  main  area  of  steppes,  senidcscrts  and  deserts  of  the  Southeast j 
of  tho  Soviet  Union,  which  are  bordered  on  the  South  and  Southeast  by 
mountain  ranges,  arc  characterized  by  a  great  variety  of  landscapes.  f 
Along  with  the  areas  of  steppes  and  different  variants  of  deserts  vith  I 
all  the  characteristics  of  climate,  soil,  vegetation  and  animals  inker- j 
ent  in  them,  within  tho  limits  of  Kazakhstan  clearly  expressed  areas  of 
taiga  and  forest  steppe  and,  finally,  large  mountain  ranges  may  be  seen 
with  a  well  developed  vertical  zonality. 

In  accordance  with  the  variety  of  landscape-geographic  circumstan¬ 
ces  the  animal  world  of  Kazakhstan  is  rich  and  varied,  and  the  species  1 
composition  of  parasitic  arthropods  is  particularly  numerous .  Kero ,  ' 

along  with  the  taiga  forms  of  blood-sucking  insects  there  are  cc.kbir.a-  J 
tions  of  desert  species  of  ectoparasites,  Tho  bicccor.oscs  of  burrow  ! 
holes  are  particularly  rich  in  parasitic  arthropods.  Ixcdial,  argasid,) 
Vamasid  ticks  and  thrombiculid  mites,  gnats,  fleas,  lice,  black-flies  j 
and  mosquitoes  are  the  usual  inhabitants  of  tho  burrow  holes  of  steppe, i 
'desert  and  semidesert  landscapes  of  Kazakhstan.  | 

"he  landscapes  of  mountains,  forest  steppe,  and  numerous  bottom 


ho  landscapo-goographic  circumstances ,  the  richness  and  vat la  tv  of  the! 
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'  'filch  arc  characteristic  of  tbn  itr'*  f°'  for*na  unknown  in  Kazakhstan 
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I  of  Sciences  of  the  Xass^.f  uccn  =«»  b-  groups  of  the  Academ^r 

j places  in  Xaaa’-^f"0”  f ®,c“o0*'r-e  ©Rccphatitis  are  found  in  a  number  of! 

|  tinuation  of  the  k4c-’n  foc^  thi~  diaci3c  is  a  cck- 

Uisl  in  the  Altay.  B  ?}***»  in  »*  Siberia  j 

J aauntaln  landscape  of  tho^i  oubli^  w‘ T^--f  r°nt  1°  i°rcst  strip  of  thej 
i-Ua-fau,  in  the  iradla^  ftvV^  fC' '*?. ftrip  01  *&&*** 

! Alma-Ata  focus  of  tie'-  'r-..  ~  0.  c*-y  0*  .fra-Ata,  lies  the  | 

Jin  the  literature.  if ‘"of  f 3  ;,Vich  iS,  alrca^  ’;eU  knt-^  < 

latis  hero  Jure  been  fear*  to' bo  w-m  f ot  +'-c-k-bcme  encephal-l 
jAltayr.ar.aot  tar-oia  £7w f  ,cants  fountain  larr?scapes-~the! 

Jgi'o&aUs).  Ticks'*  (Ixodes  porsulcaf  ~  ™les  (Stonocrordus 

‘been  found  to  be  the  vectors.  ^  naerapayoaxis  punctata)  have 

in  Kaza^S? f  ^~ck-borne  encephalitis 
np.idomiological  Station^  (Or.  V  I  8  ?°public  Sanitaxy- 

j  ^zakhstanskaya  Cblast  in  the  region  of  tha  L:ff-°rS  is  ^  Vostouhn°- 
railroad.  This  focus  lies  f  S  norff f .5 'St'-^ccnogorsk-Zyiyanovsl 
vith -nixed  forest.  The  re-orvo  *-!!? +'  r‘VloP®3  of  mountains  covered,' 
to  the  data  of  Professor  Zhuma-*-ov”  ~n  this  ^ocus»  according 

of  Sciences  of  KazSG?.,  are  I.  persulcat^?tidS?  ““***’  °f  th9  Acadeoy! 

U,  ,nd&SSeS  ^  the  J 

;  raes.’ded  in  Seaipalatinskay”  Kokchetavska^0*"— l0US,  Cases  have  be°b 
tganainskaya  Colasts.  In  tv’e  r vskaja>  ^tar.ays.<aya  and  Kara- 

jand  Provessor  Zhueiatov  has* not  4*  i 'ticks  arc  absent, 

I  oc:~*°n  tLic.  frca  thB  voiy 

SbvUr.darios  or  Kaoakhstar  ^haye^ their  f°Ci  ’°f  tU3arC3ia  vithia  tho 
!a?  places  of  tS.  In 

■;0f  the  central  oblast  off  ^  of  foci  characteristic 

!  :iold.  allu'/ial  plain  ard  forest)  ‘"thoro^  °f  th?  So'’iet  Union  (neado*. 

Pi*  C5-  forcer  collea~ae  V  fC*  aS.has  bcen  dotcrnincd 

vo.Uoy  typo. which  pjeduci  oiibS’  of  tS^ff°f  f  the 
i’-ater  origin.  In  this  -1.  ,  X  °r  tu-S2'c-d-3  wnich  are  mainly  of 

j  links  aro  coning  cut  in  the  evei^r'+f?0*,.-.  tho.  SaR0  new 


jli^ko  aro  coning  cut  in  the  S  J°  th°  Can°  ^ •  -cv 

rA.  and  ^tnogens  in  nature 

k. 


195 


In  tho  Western  Zone  of  rlasSi i  D.  A.  Golov,  A.  II.  Ihyr-zcvjkby  ar.i 
V.  M*  TUmanskiy  observed  tulariuia  outbreaks  omong  rodents  beginning  [ 
vith  1929#  and  V.  Turn  no.kiy  in  '.r)Z'->  ■■■  ascribed  tularin  la  ooizoeiios  : 
observed  here  in  dwarf  scusliks  (CiJ-llus  a  vacua).  After  Tuiar.skiy,  * 
such  phenomena  *.;ero  not  soar,  by  a.  yo.-.e  for  a  thrre*  He:, ever, 

ve  know  from  the  report  of  ?.  Xw.karov  n.d  ,  /uthors  (1957)  of  a  tul- 
arenia  epizootic  in  West  Kazakhstan  which  occurred  in  1952-1955,  at  v.’J.oh 
tlr.o  sousliks  wore  involved  i-.  !};•;  :o otic  Ac  ;  the  sis  win  1c::  - 
Kins  (1  y>*us  lagurus).  Cr.o  of  us  a.)  isolated  t’.o  tu.lr.vo  in  u\ th-- 
o-sns  in  an  er/cxlc  focus  frer.  the  bodies  of  iutu-nedinte  sousliks*  (Cb£- 
ellus  inter- isdius)  caught  in  a  dssert  region.  j 

Xn  correction  vith  this,  vo  should  not  overlook  the  da' \  of  N.li 
Kalacheva,  ?.  I.  fewv  ar.d  A.  D.  Luk»yru ova  (1957).  who  i:ul..tsd  tv.W 
r  da  cultures  frost  haras  and  llhioiaVrOus  po.dlio  ticks  5.n  t;o  lev-  j 
;  lards  of  th.c  Chu  River.  All  this  is  evidence  of  the  presence  vf  steoui 
*■  -  soJdy-alluvial-desert  foci  of  tr.larc.-iir.,  asj.de  from  the  types  of*  *  I 
J  i*r.  Jural  foci  known  previously,  in  uJAch  the  souslik,  hare,  si*  ope  le:> 
r.ir.s  and  the  desert  ticks,  ?.h.  pu.rilio  ar.d  Rn.  schulsoi  are  the* Main  I 
objects  in  the  disease  and  vectors  of  tl:o  infection.  j 

!  In  other  landscape  zones  of  Kazakhstan  Muskrats  which  live  in  ! 

the  majority  of  fresh  voter  bodies  of  the  Republic  ar.d  occupy  a  leadin'; 
place  in  the  fur  industry  here  r.ro  involved  in  the  cycle  of  the  tular-  f 
c:la  pathogen.  According  to  the  observations  of  cur  co-worker  Ye.  I,  J 
Strautr.an  (1957) »  in  water  bcdi.s  whore  the  muskrat  is  encountered  ale  -.3 
with  the  water  vole  (Arvicola  torrestris)  r.ot  uncommonly  tularemia  c-pii- 
ootics  occur  among  muskrat  populations.  The  cases  first  appear  among  j 
water  voles  and  only  later  are  the  muskrats  involved  in  the  epizootic. 

In  those  places  whore  there  are  no  water  voles  cases  of  tularemia  arc  I 
unknown  among  muskrats,  and,  conversely,  mass  multiplication  of  ’.rater  ! 
voles  as  accompanied  by  a  very  active  tularemia  epizootic  among  nuskrals 
over  considerable  territories,  which  loads  to  a  marked  reduction  in  tho 
:  census  of  those. rodonts.  j 

|  Tularemia  epizootics  among  muskrats  are  accompanied  by  cases  ! 

-  eng  hunters  and  other  persons  dealing  with  rodents.  i 

The  problem  of  tick-borne  relapsing  fever  —  its  vectors,  focal - 
isatior.  -aid  distribution  in  Kazakhstan  is  not  only  of  regional  but  als.j> 
of  general  interest  as  an  index  of  tho  natural  geographic  conditions  j 
i  uncar  vv.ich  tho  existence  of  natural  foci  of  this  infection  is  possible 
j  when  it  advances  to  the  North.  i 

j  The  Investigations  of  one  of  us  (I.  G.)  showed  that  the  northern 

j boundary  of  the  area  of  distribution  of  vectors  of  this  infection  _  tie 

ticks  Crnithodorus  papillipes  ar.d  0.  tartakovskyi  —  extend  to  norjh 
latitude.  The  habitat  of  0.  tartakovskyi  ticks  is  associated  with  a  ! 
desert  and  senidesert  landscape.  Living  literally  next  to  0.  pauilliucs, 
those  ticks  are  never  encountered  together  with  them,  just  as  they  are > 
never  encountered  in  the  outbuildings  or  houses  of  man.  \ 

j  In  places  which  0.  papillipes  ticks  live  or.o  of  us  (I.  G.)  era-  i 

I-’a92l.,^::C£Sl42IL.0JLa.iU>nibar-Cf..--a--q3eriuentai.  7r.boa.r.;ery-and-j.:l.ld-enl.::.i3 


;n.!.th  tiok-icrne  relapsing  liver.  Mere,  a  ;:i:i  vxs  also  in  C'.ctcd  (wr  cc- 
j  uorkor)*  iVera  the  ticks  collected  here  a  strain  of  sp.Vvoeko-tae  vas  j 

•  5.33?  Tied  vhish  lias  boon  Maintained  in  can*  lnbcraioxy  and  ci/on  to  tho  j 
■_  i..b  oratory  of  Academician  Ye,  II,  Pavlovskiy.  i 

!  In  colonics  of  great  sand  rata  (?!•... -be:- ys  cp*.  .us)  th&ch  era  in-; 

;  footed  with  0.  tariakova'-yi  tides,  iifcctioa  of  people  has  also  occurred 
i  (our  co-workers).  I-Ven  0.  tariakovshyi  ticks  c :11c c ted  in  this  arcc 
|  (X.  G.)  also  isolated  s bv  *> ins  of  spirochetes.  Mere  than  $0  species  of 
•■.  .  .ir'.s  ivu.bih  the  a  seas  in  '.to.  eh  C,  papillipes  and  0,  tariakovskyi  i 
;  t  •  eks  li/a.  .‘."J.  of  ikrt,  to  one  decree  or  another,  are  in  contact  with 
of  0,  g  _  lllipes  a..  :i  0.  taA  tabs,  si  pi  ticks  and  are  their  ! 
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j  glia.;  p:*’T.  /Cchotc.-a  f  .va.vi spy,  fr  y  Vv.l.r,  nettled  polecat  //orrvcla  j 
j ;  .,.s.'a/,r.,:':v ion  eel  vent,  teasel,  :.vlf,  .Co::,  'fra* tar  Sgyptlan  ca*} 

:  /fell;  lybicp/,  Ce.iv.--x  Aslan  y- soil's,  end  Central  Asian  sheep  /Cvis  j 
|  policy •  Tho  tuvas ligation  of  tho  bleed  <*f  ...lid  a.:’...als  in  the  area  ofj 
i  distribution  of  tho  ftl-fcs  0.  raptllives  and  0.,  t  .  .bokovskyi  :sado  it  pos¬ 


sible  for  cno  of  ns  (J.,0.)  to  do to::. ire  the  '..Hence  of  spircohrtcs  5s). 
tho  grab  sand  rr.i,  Central  Asi'n  gr.oelle  (Cnsolla  sulyitturo'ja)#  sav.dj 
|  k  ’.  re  (Logos  tibct-.xr.us) ,  fo.cos  (V-.ilges  -/nip:..).  Strains  of  spore  oho  tes : 

!  isolated  fro..;  0.  pr.pl Ilige3  wore  used  to  infect  tho  following  (2*  G*): 

•  Ir  '.g-cored  hsf  johof  /dr ivneeas  ritvs/j  the  Caspian  sov.slil:  (CxtaLlus 

j  f-vlvas).  Cite  rim  polecat  Cfatovins  cv crs::arcii),  l-edfor  (Holes  r.elcs), 

|  T/olf  (Carls  lcp.is) ,  Tai-cv.r  fox  (Voices  csrs.ac),  saiga  (daiga  tataxd.cn), 

|  the  /pray  Itc  istcr  (Cries  talus  nigratoriuo )  and  tho  cc.  von  hens  bor  (Cri- 
»  coirs  cricot’ss).  As  is  scon  Iron  tils  list,  wild  u:.n:lates,  roany  cerr.|- 
{  i/oros,  and  a  r.'mber  of  species  of  x-’S fonts  xroro  fovni  to  bo  susceptibly 
i  to  the  spirochetes  of  tick-’oorno  relapsing  fever*  | 

j  This  iefoi nation  considei-ably  expands  o-ir  ideas  of  tho  structure 

j  of  tho  nat'wal  feexis  of  tick-boiMO  relapsing  fever  and  its  spread  to 
;  h  en  d.:e-.Hiv.gs  •  C’ssoi’vations  of  the  life  and  bc’n.avioxrr  of  narr'vls 
'.‘...ted  above  -n.i  other  desert  Er>rs*als  permit  us  to  outline  tho  distiivCj- 
vh.e  mans  of  circulation  of  spii’och.etcs  in  naturo  in  tho  north  of  the 
'..v :a  of  eie Ivibution  of  their  vectors. 

?ho  biotopes  of  tho  ticks  0.  papillipes  and  0.  tartakovsl^'i  in 
"he  north  of  their  aveas  of  distribution,  located  literally  next  to  or.? 
■■.•.other,  are  uniopuc  peaces  in  tfiich  spirochetes  are  exchanged  bet'.reen  j 
|  -hose  lea  species  of  ticks .  The  biotopes  of  C.  papillipes  in  tils  cce:_- 

•  Ivivation  are  at  the  sane  tirr.o  the  “portals0  of  c:u.t  of  spirochetes  to  j 

!  dov.estic  arivals  (the  dog)  and  rum*  I 

i  Tho  disease,  tick-boiv.o  relapsing  fever,  in  people  in  ICasnkhstan, 

:  v. . '>rvir.g  to  the  data  of  tho  Rep’Hic  Eilderlological  Se  vice,  is  re-  j 

•  c^.ied  in  the  Southern  Oblasts  in  tho  area  of  distributievi  of  the  tick; 
vectors  0,  papillipes  and  0.  tartakovskyi.  Tho  deter, Icrvbicn  of  the  1 
o'istc.-.eo  of  typhus  fever  within  the  boui'.darics  of  the  Republic,  tran-j 
ratted  by  ire  dial  ticl<s,  is  new  for  Kazaldistan  public  health.  The  region 
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of  distribution  of  ondcnio  typhu3  fever  foci  in  tho  Soviet  Union,  whicn 
is  tremendous  in  its  extent  —  from  tho  Crimea  to  tho  Ear  East  —  up  1 
until  recant  years  was  interrupted  within  the  bo-_-.dar.lc3  of  Kazakhstan | 
whereas  froa  a  zoological  standpoint  (the  existence  of  possible  reser¬ 
voirs  of  tho  infection  and  vectors  of  it)  I'r.zskhst.ui  should  not  have  ! 
boon  an  exception*  { 

AH  species  of  rodents  are  represented  'Z  tho  fauna  of  Kazak!* 
hstan,  reservoirs  of  tills  type  cf  riche  it'"'  al  disease,  rrhile  cf  tho  | 
vectors  kno:rn  only  two  species  of  ticks  are  .aksrit:  "sivaoentor  nwtt- 
alii  and  D.  silvarum.  the  presence,  in  addition,  of  .-r.iov:  l-nrographAc 
features  in  ccanon  between  the  places  in  w’oich  the  .-"1  foci  of  this 
rickettsial  disease  are  located  with  tliose  in  Kazakhs  can  y.v e  us  reason 
to  suspect  the  spread  of  this  infection  to  KazSSl*  Act  -ally,  begin:  iing 
*.iith  19-t9,  tick-borne  typhus  fever  be, ran  to  be  die- cored  in  l' khstuv 
The  first  cases  wore  described  by  our  co-workor  Prof,  so or  Ye.  if*  Bart-5 
ashovich  in  Alma-Atinokaya  Oblast,  where  the  c-istcnco  of  vectors  ms  j 
also  detemined  —  the  ticks  D*  Kargina  bus  and  tiyalcu.oa  punctata.  The  I 
pathogen  Ixodoxenus  sib:1.ricu3  was  isolated  both  from  sick  people  (liir-j 
tashevich)  and  fren  ticks  (Arkhangelskiy)  •  ] 

Tick-borne  rickettsial  fever  in  Al-ra- Atir.s !:aya  Oblast  has  a  well- 
expressed  spring-sumcr  seasonality  (fre.a  April  through  July).  j 

Tho  zono  of  tick  foci  in  nature  I_us  been  determined  reliably  ini 
tho  forest  strip  of  Zailiyskiy  Ala-Tan,  In  1955,  Ye.  IT.  Enrtashovich 
described  cases  of  tick-borne  rickettsial  disease  in  South  Kazakhstan  j 
(Pakhta-Aral),  in  West  Kazakhstan,  and  oven. in  the  north  of  the  Republic 
•—  in  Pavlcdarskaya  Oblast.  There  is  no  doubt  of  tho  fact  that  this  I 
disease  has  spread. to  Kazakhstan  considerably  core  extensively  than  war 
hitherto  known. 

In  Vfest  Kazakhstan,  in  the  area  of  clayey  wom;:cod-horbaceous 
senidesert,  one  of  us  (M.  R.)  found  pathogens  of  tick-borr.o  typhus  ini 
dwarf  sousliks ,  Caspian  cousliks,  ar.d  in  gamsid  ticks  taken  fren  in-  ) 
f acted  sousliks.  This  finding  indicates  tho  presence  of  a  new,  hither¬ 
to  unknown  structure  of  the  natural  focus,  where  desert  animals  —  scue- 
lilcs— -  appear  in  the  role  of  donors,  and  their  ectoparasites  cono  out  in 
the  rolo  of  vectors  —  the  gams  id  ticks. 

Q  fever  is  a  unique  acute  infoefcicus  disease  of  people,  agri¬ 
cultural  and  wild  animals,  the  pathogen  of  which  is  kicks  Its  la  burr.eti', 
which  is  widespread  within  tho  boundaries  of  tho  USSR.  This  disease  j 
also  occurs  in  Kazakhstan.  In  the  past  three  yearn  our  cc-workor  (To.' 
II.  Bartashevich)  determined  serologically  tho  existence  ox’  this  infcc-i 
tion  in  alnost  all  oblasts  of  the  Republic.  j 

This  disease,  which  is  of  a  zoonotic  character,  lias  been  j 

found  by  various  investigators  of  the  USSR  in  nary  species  of  wild  ) 
animals.  The  pathogen  of  Q  fever  has  been  isolated  freu  tho  bodies  of 
lxodial,  argasid,  gams  id  ticks  and  throubiculid  mites.  It  has  been  j 
determined  that  these  ticks  and  mites  are  responsible  for  the  circula-j 
tion  of  the  pathogen  in  nature  from  one  species  of  wild  animals  to  an-l 
other  and  pass  it  from  wild  to  domestic  animals.  Thereby,  the  domestic 
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i  Navy  dc/.csiic  birds  c.ra  rise  s  xx.vcfki  -  to  Q  .Cover:  pigeons,  ducks,  f 

I':?  v  ii‘s  data  (195$)  vildj 


skort  -bc-ncd  catllo,  although  horses, 

^  bac  a  ale!:  ’..1th  this  rickettsial  disease* 
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spxrvbvs,  svallovs,  yelltkr 


(  cniskciis,  g;.:so>  era  vu-kc/s* 

:  birds  are  nut  freo  of  Is  in. 

!  buntings,  cl  :f finches,  rag tails,  redstarts,  vocdpockevs  and  greenfinch*} 

!  ::.2  extensive  disUvtbu’.lon  of  q  fever  in  ^zakhstaa  is  brought 

!  about,  by  tie  fact  that  this  infection  is  chnaw :tori'kod  by  anthropurgie  [ 
j  feci  al:.\,  -..iii  natural  feci,  the  exchange  of  the  pathogen  helve  on  vhlbh 


nxer.co  r.annov  because  oi 


j  veil  developed  syrtanth- 


!  ropy  ir.  the  lives  leek-raising  econo. lies  of  KasSSR  and  the  oxistor.co  ofj 
i  o.o::vsi  .  c  o. •••.*; tact  betxeon  syran  three,  as  and  cxeantkropos  JJ. nixals  in  con- 
|  tact  v.V.h  ran  and  .mb' .ala  net  in  con  tact  .rith  aan/  and  directly  with  j 
j  agricultural  arinnls*  * 

j  Ike  relation  of  anthropiivgic  fool  to  natural  foci  and  the  pre- 

■  d- /liian t  significance  of  the  arthropod  factor  are  responsible  for  the 
j  unc’n.ng.l.-.g  epring-sir.-ior  seasonality  of  tho  disease  —  llay-June  (Barta, 
j  chovich).  In  addition,  in  years  in  vhich  there  is  an  early  ard  hot 
j  spring,  vhon  the  census  of  ticks  increase.;  sharply  and  rodents  aro  most 
I  active,  the  n niter  of  sick  persons  considerably  increases.  In  such  | 

!  yam's,  recording  to  the  data  of  Ip  II.  Bartashovieh  (195$),  the  norbidity 
j  rate  au.nj  agricultural  animals  reaches  imposing  dimensions .  Thus,  in] 

1 1555-19.?5>  ia  ilra-Aviiiskaya  Oblast  of  KazSSR  infection  vith  R.  turnoti, 

•  according  to  serological  data,  anountod  to  the  following:  in  long-hor.)- 
!  od  e-.fctle,  19  percent  (ccvs  in  the  suburbs  of  Alm-Ata,  40  percent)  ar.i 
’■.ecu  (55  percent)*  Thereby  it  is  characteristic  tint  cows  and  sheep 
k  vr  3  being  driven  in  the  desert  region  were  infected  to  the  extent 
of  only  five  p  or  cent.  The  pathogen  of  Q  fever  vas  isolated  by  Bari-ashy. 


1 


a  r.n  clone  oy  means 


evloh  also  from  the  bleed  of 
i  pip- 

Therefore,  the  “blank  spot“  on  the  map  of 


of  infecting  a  guinea  ! 
j  i 

tick-borne  rickettsial 


cir.vses  has  been  filled  in  by  these  observations*  Kazakhstan  does  nop 
I  represent  an  exception  in  this  respect* 


.’n  essential  problem  in  the  matter  of  study  of  leptospiroses  in} 

!  '’azakhetan  is  the  detection  of  natural  foci  of  pathogenic  leptospiras 
I  and  the  study  of  the  ecological  conditions  of  the  foci  as  veil  a  study} 

:  of  l-ptcepircsis  of  agricultural  animals  as  sources  of  diseases  in  nan} 
:...d  as  a  link  in  the  circulation  chain  of  leptospiras  in  nature* 

Cur  cc-;:orkers  T.  A*  Krepkogorskaya  and  D.  H.  Shapiro  (1934) 

:  found  natural  foci  of  leptospirosis  in. the  South,  North  and  West  of 
I  hn.uakhsian,  The  reservoir  of  leptospiras  in  naturo  (local  serological} 
•;ty..us)  in  the  South  of  Kazakhstan  vero  the  great  sand  rat  /Rhcnbc/ys  i 
jc.  '.  us/,  the  crested  jird  (Morionss  tanariscinus),  alactaga  (AUaoiaga! 

*  cl.. ter),  the  long-eared  hedgehog,  the  CIba-ian  polecat,  tho  intorocdlalo, 
•scuslik  ,/Citellus  intomediusj  ar.d  tho  di;nrf  scuslik  /Citollus  pyniaausj, 
!ar.d  in  tv.o  North  of  the  Republic,  vra.tor  vole  (.'vvicola  terrestris;  and] 

}  lurvost  mouse  (Microsys  mjjiutus). 
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Within  the  bcundarios  of  Kazakhstan  this  infect-*  on  along  with  j 
loptosplrosis  in  pocplo  has  been  dote  'liv'd  b/  cultural  and  serologica]) 
motheds  in  long-horned  cattle,  sheep,  horses  and  cacols.  ChavuctoixLctlc 
in  tho  structure  of  the  natural  foci  of  local  leptospiroses  is  the  in-  ■ 
volvcnont  of  tho  pathogen  of  desert  animals  net  corucc’-od  with  water 
bodies  by  virtue  of  their  habitats  in  the  cycle.  In  co.  election  with  | 
this,  it  would  ba  fitting  to  report  observations  win  eh  should  attract  j 
tho  attention  of  epidemiologists  and  parasitologists.  Cuv  cc-vorkor  : 
(Kraphogorskoya)  along  with  one  of  us  (M.  R.)  isolated  ;ntho.>jiio  top to- 
-  pirn  s  of  the  L.  grippe  typhosa  typo  from  tho  bcii.cs  of  D.  rarginitus  j 
ticks.  These  ticks  were  collected  in  a  focus  endemic  for  leptospirosis 
fren  lor.g-horned  cattle.  Work  in  this  area  is  being  ccutin".sd. 

Active  accumulation  of  rate  vial  on  the  s  fcudy  of  the  possibility 
of  natural  localisation  of  brucellosis  in  tho  Soviet  Union  has  been  gov 
on  for  nora  than  15  years.  Cur  investigations  in  Kazakhstan,  begun  by  br.3 
of  us  (I.  G.)  in  l$4l  and  then  continued  by  a  group  of  investigators  | 
of  tho  Academy  f  Sciences  KazSSR,  permitted  us  to  demons ti ate  many  spe¬ 
cies  of  w.Hd  vertebrates  and  parasitic  arthropods  vr.dor  natural  cor.di-  j 
tions  spontaneously  infected  with  brucellas  and  to  dctoivd.no  tkoir  sus4 
coptibility  to  this  infection.  Ivon  at  the  beginning  of  those  invosti-j 
gations  Academician  Ye.  II.  Pavlovskiy  and  ono  of  us  (I.  G.)  expressed 
the  idea  that  in  brucellosis  the  natural  foealxzation,  if  cna  exists,  | 
should  be  of  a  somewhat  different  nature.  Wild  animals  and  their  ectcj 
parasites  by  virtue  of  thoir  synanthropy  in  close  contact  with  sgricul-t 
tural  animals  in  pastures  and  in  stables,  arc  responsible  for  the  bio-| 
coonotic  relation  of  one  group  or  another  of  anii  v.ls  susceptible  to 
brucellosis  and  their  ectoparasitos.  Conditions  are  created  in  which 
dcicestic  animals  sick  with  brucellosis  can  become  the  reservoirs  of 
brucellosis  for  wild  animals,  and,  on  tho  other  hand,  wild  5.113x0.13  can! 
become  auxiliary  reservoirs  of  brucellosis,  in  which  under  definite  c ca¬ 
di  tions  domestic  animals  may  be  infected  with  tho  infectious  principle l 

While  tho  reservoir  of  infection  constituted  by  the  domestic 
animals  is  under  human  control,  the  reservoir  associated  with  wild  an¬ 
imals  exists  without  man's  active  intervention.  I  daresay  this  can  be 
tha  explanation  for  unexpected  outbr calcs  of  brucellosis  whoro  all  con¬ 
ditions  for  infection  known  have  boon  excluded  by  epizootologists .  I 

This  is  hew  wo  explain  also  the  facts  of  tho  existence  of  naturally  in¬ 
fected  wild  vertebrates  and  parasitic  arthropods  in  a  region  where  catt¬ 
le  infected  by  brucellosis  is  present. 

We  have  no  doubt  at  all  about  the  fact  that  further  detailed 
study  of  tho  epizootology  of  brucellosis ,  direc  ted  at  elucidation  of  v  .« 
role  of  parasitic  arthropods  and  wild  land  vertebrates  a 3  resex-voirs  I 
and  transmitters  of  brucellosis,  will  load  to  tho  need  for  revising  ar.jl 
clarifying  the  epizootologicol  basin  of  this  disease.  ! 

Of  no  less  medical  and  veterinary  interest  are  tho  findings  of  \ 
toxoplasmas  la  wild  animals  in  Kazakhstan.  D.  J!.  Zasukhin  (l93o)  foun  t 
toxoplasmas  in  dwarf  sousliks  in  Wost  Kazakhstan;  ono  of  us  (I.  G.) 
saw  toxoplasmas  in  the  Central  Asian  gazelle  and  in  i.  termed into  sous- i 
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libs.  i’cncplacnosis  —  a  serious  infection  of-pcoplo  and  agricultural 
murals  uith  natural  focalizaticn  —  has  been  c.\tr.  :o!y  poorly  studied 
in  the  Soviet  ltd. on  and  particularly  in  Kazakhstan*  Hero,  vo  arc  only 
beginning  to  study  this  infectious  disease* 

iron  the  data  presented  it  is  not  lard  to  see  that  inves cigabicr  3 
ci  the  natural  focalization  of  diseases  bein';  rads  3a  Kazakhstan  are  rej- 
5.v>  forcing  the  theoretical  principles  to  the  effect  that  the  phene  r-'.onon  j 
of  "rat-real  foc-aliar  tier. 11  is  characteristic  not  only  of  arthropod-borne 
diseases  but  also  of  diseases  of  a  nen-arthveped  character,  cf  tho  cost 
ii.j  4iwjrc'*cnw!C'ti>  V'  .vL  ‘iro  «  i 

further  invest.*. ^atiors  of  the  natural  f realisation  of  these  disl 
eases,  particularly  in  areas  in  t;Mch  virgin  and  .us to  lands  arc  being  t 
roclniv.ed  n.l  in  -..  vhers5  settler-ants  of  industrial  euterpris-s  arc  ac4 
ouirirr;  at  ir.  see  canes  for  Kazakhstan*  11  is  prcblc  :s  vita  xl  ich  in-  j 


C.opuklics  of  Central  Asia*  About  20  £  O-f-Cr"!  C  L  x’ic  institutions  are  -jerking 
cu  the  solution  of  this  cxtrc.aely  important  pc colon  for  public  health 
r.;ul  aairal  Irasbandry* 

he  a ro  save  that  tho  close  collaboration  bet-jecn  scientific  ar.d 
practical  .institutions  and  groups  of  tho  plague  ays  tea  of  institutions 
utilizing  their  eoporienco ,  Trill  assist  public  health  orgarcs  in  cleaning 
up  the  natural  foci  of  cany  infocticus  diseases  still  existing  ca  our  i 
sacred  coil*  ) 
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Investigations  of  Natural  Foci  of  Diseases  in  Czechoslovakia 

Bogumir  Rosicki 

The  Czechoslovakian  biological  public  *as  acquainted  with  tho 
teaching  of  Yevgeniy  Nikanorovich  Pavlovskiy  by  Ms  co-:.*Oti:or  Professor] 

P»  A#  Potrishchcv  at  tho  Sixth  Congress  of  Microbiologists  in  Prague  in 
1950*  Since  that  tins,  noro  Soviet  literature  has  begun  to  cone  in  to  j 
us  on  problems  of  natural  focalizaiion  of  various  infectious  discisas,  | 
and  sews  of  our  parasitologists  have  begun  to  study  blccd-cuckv ug  in-  * 
sects  and  animals  which  can  servo  as  reservoirs  of  tho  disease  patiiogcrb 
and  to  clarify  tho  significance  of  tho  teaching  of  Acad.  vd.cian  Pavlovskiy 
under  the  conditions  of  Central  Europe.  Tho  basis  of  natural  foonlisa-l 
tion  of  infectious  diseases  in  Czechoslovakia  bccotacs  scoot  understandable 
•when  wo  use  tho  zoogoographio  vie, -point  as  a  basis.  Tho  territory  of  j 
Czechoslovakia  lies  in  a  region  of  European  deciduous  forests,  in  a  soo’3 
of  steppes ,  in  tho  Czech-Genian  mountain  rsassil*  and  is  tho  Carpathian 
mountain  massif.  Firo-a  a  biogeographic  viewpoint  forest  monocultures 
(spruce)  and  a  cultivated  steppe  are  veiy  characteristic  of  it. 

Czechoslovakian  scientific  workers  get  tho  credit  for  the  fact 
that  they  wore  tho  first  to  begin  to*  work  out  the  teaching  of  natural 
focalization  of  diseases,  foiziulated  by  its  author  for  regions  which  he?< 
just  begun  to  bo  reclair-jed  agriculturally,  for  densely  populated  areas  | 
which  have  boon  cultivated  by  man  for  thousands  of  years  •  Xt  would  be  | 
a  soriou3  error  to  think  that  natural  foci  can  exist  only  in  unreclaimed 
or  uninhabited  localities. 

lr/hat  aro  tho  conditions  for- tho  existence  of  natural  foci  in 
Central  Europe?  Man  has  intorvoned  in  the  development  of  natural  bio¬ 
topes  of  Central  Europe  for  thousands  of  years*  Bivtopos  on  which  hum! 
activity  has  not  left  it3  nark  are  negligibly  sc* all.  Porhaps,  only  thq 
mountainous  areas  have  remained  more  or  less  untouched.  In  areas  which 
lie  lower,  the  original  biotopes  —  mountains ,  forest,  marshes,  forest 
steppes,  and  steppes  —  have  been  changed  gradually  under  tho  influence} 
of  grazing  and  ploughing,  and  recently  also  as  a  result  of  foresting 
and  forest  cultures.  Biotopes  have  arisen  which  to  a  greater  or  leased 
degree  have  been  created  by  human  activity  and  characteristic  of  which 
aro  typical  bioccenosos  of  tho  cultivated  landscape,  well  known  at  tho 
present  time  in  our  fields,  meadows,  forest  monocultures,  otc.  This 
process  can  be  studied  by  archeological  data  far  into  the  past  of  tho 
Central  European  countries.  Thus,  about  2000-1530  years  B.  C.  Northcrri. 
Central  and  Northeastern  Bohemia,  Southern  and  Central  Moravia,  and  j 
Southern  Slovakia  were  relatively  densely  populated  by  people  who  \rore 
occupied  chiefly  in  agriculture.  About  900  3*  C.,.  in  tho  Danube  Basirj 
|an  iron-using  culture  appeared  (Hallstadt).  It  may  be  stated  with  cor- 
[tainty  that  human  activity  has  had  an  active  influor.co  on  the  dcvolop- 
of  biotopes  in  Central  Europe  in  the  past  3COQ-Z;000  years . 

If  vo  compare  the  biotopes  of  Control  Europe  with  the  blot ones 
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i  which  so  far  fcavo  toon  lit&e  reeiwlrcd  or  untouched  by  run,  if  vo  oval* 
juc.te  ihoir  developments  frem  tho  viewpoint  oi'  gradual  penetration  or  a?Ai 
'into  then,  ’.re  cannot  help  but  coma  to  tho  conclusion  th.at  under  tho  tn-l 
l£>.ucnco  or  ran  sc;.:o  biccocr.os.es  have  disappeared  entirely;  others  wore* 

? ’verily  press;  ved;  some,  cn  the  other  hand,  Invo  been  ciuiched,  TIdo  h'  e 
j<n  im.  habitable  influence  cn  the  natural  foci  of  infectious  diseases  al:'o. 
i  According  to  historic  data  and  cn  the  basis  of  oc ologicc-par : sito3.o  gj.  -I 
{analysis  *.:e  for  exr.r.ple,  suspect  tho  cedstonoe  of  natural  plagho 
•foci  da  tho  lowlands  of  the  Darv-bc  and  Tisza  rivers,  i  j  tho  Carpathians, 
;ccc.  (cco  also  V.  H*  Fedorov,  I.  X*  Rogozin,  3.  X.  Fo.jyeik).  Thoro  is  | 
!r.o  doubt  that  in  the  historic  period  iuvturrl  foci  of  v’lareiria  occupied 
jarcas  of  extensive  :;e  t  marshy  sprouts  in  what  was  then  Central  Europe* 

:  Moran  inter /cation  limited  those  fee  i  substantially*  I 

j  Cn  the  other  hand,  ho  mr.  activity,  conscious  or  unconscious, 

|  creates  :C  v'  vablo  conditions  f-.r  tho  existence  of  some  other  natural 
{foci.  In  Cor.tr.al  Europe  the  no.  tur.ol  foci  of  tick-borne  encephalitis 
! ’scions  in  this  group, 
j  •  Man  has  enriched  certain  biotopes  of  Central  Ear  cue  with  r.r.r  spJe- 
jics  of  animals  fer  purposes  of  hunting  and  trado  (tho  wild  rabbit,  nasi!* 
'rat,  pheasant,  and  others).  The  quantity  of  verve  in  areas  of  activo 
application  of  biote.chid.eal  measures  (which  is  chrrac -eristic  of  our 
Republic  as  a  whole)  has  been  decreased  considerably  by  comparison  with 
what  existed  under  tho  original  natural  conditions.  In  many  'regions  oi 
Czechoslovakia  tho  average  numbers  of  hares  is  more  than  120  per  ICO 
hectares;  tho  average  number  of  rce  doer,  five-six  per  hundred  hectare , 
of  pheasants,  15-20,  etc.  Every  year,  more  than  ono  Million  hares ,  r.’.oie 
than  *;0,000  rco  doer,  etc.  are  caught  in  Czechoslovakia.  Such  a  situai 
ticn  also  exists  in  certain  areas  of  Germany,  Poland,  Hungary,  etc*  I 
%  Thereby,  i;e  should  keep  in  mind  the  fact  that  all  this  game  lives  cliie^- 
jly  in  forests  planted  by  man,  which  have  already  passed  through  tiircc-J 
fivo  generations  since  the  middle  of  the  18th  Contuiy. 

In  accordance  with  tills,  cn  certain  regions  of  the  forests  non- | 
ticned  in  Central  Bohemia,  specifically  in  areas  of  active  breeding  ofj 
|  gave,  wo  have  observed  a  quantity  of  Ixcdes  ricinus  L.  ticks  in  tiio  wild 
J  foci  of  tick  infestation  of  the  order  of  wore  than  3»C00  nymphs  ar.d  15< 

:  1  •'.geos  cn  an  area  of  100  square  meters.  Repeated  collections  of  tick: 
|c.a  flags  in  an  area  of  100  square  raters  yiold  100-200  or  noro  nymph: 

Jingoes.  In  other  places  inn  has  unconsciously  created  foci  of 
jv-vy  numerous  blood- -.ucking  arthropods,  for  example,  foci  of  tick  breed- 
‘ ivg  or.  natural  pastures,  where  fro:i  year  to  year  loan  has  given  large 
•  nr ..-bars  cf  ticks  grazing  cattle  to  feed  on  without  suspecting  it. 

;  Frc.o  these  brief  comments  it  becomes  clear  that  in  Czechoslovakia 

,  :  vnre  is  quite  a  largo  number  of  tides  and  thc.tr  hosts  in  certain  oread, 
jin  which  the  pathogens  of  certain  diseases  with  natural  foci  nay  bo  px*c- 
j served  ar.d  ray  circulate,  chiefly  those  of  tick-borne  encephalitis .  j 

if-' oc,  in  other  aroa3,  ’.There  in  time  gone  by  thero  were  I.  ricinus  tiok^ 
‘they  have  been  completely  crcwded  out  by  nan,  for  example ,  using  actively 
J  cultivated  fields  and  neadows.  | 

t— — — - . .  — - . . — ...  — - - — — - — - — * 
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Investx.gdiAons  of  rocont  years  have  shu-.m  on  tha  territory  of  j 
Czechoslovakia  there  arc  natural  foci  of  tick-bo mo  encephalitis,  ly.:~  j 
phooytlc  choriomeningitis,  VTcoiora  equine  enccphnloryolitis ,  tula  re.:  La,* 
sc *3  leptospiroses,  hcr.Givkngic  noplirc- .•  nephritis ,  probably  brucellosis, 
Q  fever,  and  sere  other  diseases « 

I  shall  r.SxVtion  biiafly  sens  of  the  aeliieve;.!cnts  in  study  of  the 
natural  realisation  of  those  diseases.,  } 

Tick-bsrna  encephalitis  is  the  rest  i.-pvrbu;,i  disease  with  a  nat¬ 
ural  fc calls atien  in  Czechoslovakia .  In  IS/-')  Calli?.  a.v.l  co-workors  j 
isolated,  tho  encephalitis  virus  ire. a  a  patient,  :.:A  in  ip  <■'■)  a  virus  :Avh 
tho  sane  qualities  was  isolated  freu  I*  ricir.u--;  ticks  «:  illcctcd  in  tha 
vicinity  of  Beroun*  In  1951,  an  epide  Ac  in  GaArro  Sir ./akin  (the  • 
City  of  Rojniava)  served  as  tho  direct  iv.eotns  for  beginning,  detailed  L 
comprehensive  investigations  of  tick-borne  encephalitis*  at  date, the  j 
follot/ing  facts  havo  been,  established*  '  - 

He  vector  of  tho  pathogen  is  the  tick  I*  r.bbnus,  freu  which  ! 
it  has  been  possible  to  isolate  tho  virus  I'cnaatculy*  RorAcki  ar.u  Cav-i 
He  believe  that  in  Slovakia  tho  vector  of  tho  infection  is  also  a  ticli, 
Dernacontor  txarginatus ,  frou  which  lAblkcra  and  Mcicka  also  succeeded  1 
in  isolating  virus  (freu  tho  regions  of  Rojniava)*  Hereby,  tmnoovm*-1 
inn  transsAssion  of  tho  virus  was  proved  in  this  species  of  blood-suck-] 
ling  ticks*  ,  i 

Tho  works  of  Rosicki,  C-avlik,  Xratolivil,  I'acic!:a,r.r.d  others  havJ 
given  us  an  abundance  of  ecological  data  and  havo  made  it  possible  to  f 
gain  a  better  knowledge  of  tho  natural  focalizaticn  of  tick-bcrnc  cnee 4 
phalitis  in  Czechoslovakia  by  means  of  study,  chiofly  by  tlfc  serological 
method,  of  various  nrmuls  and  birds  Diving  in  tho  natural  feci  of  once-* 
phalitl3*  Our  exporicnco  has  shewn  that  almost  tho  entire  wooded  tcrx-4 
itciy  of  Czechoslovakia  600-800  motors  above  sea  lovel  must  be  ccnsidi 
need  a  single  focus  of  tick-borac  er.ccplvlitis  •  i  j 

Tho  virus  of  tick-borne  encephs  itis  has  been  isolated  fren  the  ■ 
brains  of  Kus  kus cuius,  Apodonus  flavicoDlis,  A'*  sylvaticus,  Clothricr.q- 
r ys  glarcolus ,  Arvicola  terrestris ,  Sorr.x  araenus,  S,  alpinus  (Bardocz  \ 
I-i’oilcovra.)*  Significantly  elevated  virus-neutralising  antibody  titers  j 
havo  been  fc*"-!  by  Kohlaan,  Gavlik,  Libiko-.si,  and  others  in  tho  folio:  *4 
ing  namaals:  >  Microtus  arvalis,  Clethrionorys  glarcolus,  Apedomus  flav4 
icollis,  A*  sylvaticus,  Sciurus  vulgaris,  Sorox  araonus,  S.  ninulus,  a  4 
trail  as  in  foxes,  hares,  roe  deer,  deer,  and  wild  boars*  | 

Tho  i*c suits  of  Kohlman  and  Gavlik  aro  important;  they  found  pos¬ 
itive  serological  reactions  in  sene  birds:  Picas  viridis,  DryebaL :s  5 
l  -.  ajor,  Garrulus  glandarius ,  Caiduolis  spixius,  Fringilla  ccclebs,  I.bxr  , 
jiza  citrlnolla ,  Certain  familiarly,  oiiLtf.  ouropaea ,  Farus  mg  or,  P*  i 
jccorulou3,  P.  ater,  P*  crista tus ,  P.  atricr.piDJL^ ,  Acgithalos  cav.cn. tus ,  < 


i Urdus  ericctorum,  T*  morula,  Erithacus  rubecula,  Troglodytes  tro_l. 
'tes,  ar.d  others* 


Farther,  wo  should  emphasize  veiy  interesting  serological  in/os-tj- 
i gallons  by  Kohlaan  and  Gavlik  in  bats  (ChAroptora)  which  havo  not  beeri 
explained  in  detail*  Ropoatedly  positive  reactions  wero  found  in  Ear-  \ 
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■be.  >  <:  2.11a  barbnstollus,  l-J/otis  myotic  and  in  Bhxnolcphus  hlpaosidoros*  J 
!  or  tho  vuimals  and  birds  mentioned  above  in  which  contact  with  tuo 

*•.  ait':  of  tick-borno  encephalitis  has  boon  established  in  Czechoslovakia! 
(of  the  gveatevt  iiaport'mco.^foi'  preserving  tho  v?rus  in  a  natural  focus  { 
loro  /eedenus  flavicoll  is  /yellow-  nee  hod  ec  v-e/,  A.  sylvaticus  /w  oed  | 

no use/  and  Clo thrionoxys  glare olus  /bonk  vole/  . 


•the  idea,  cn  tho  basis  of  a  detailed  cpidomiolcg?..’*:!  analysis,  that  the 
(encephalitis  virus  is  also  train. fitted  by  the  aiiv.onlvry  route  through  ] 
iiv.ij  goats1  milk.  Somewhat  latex*,  this  ire:-.,  3rdopu.i?n+ly  of  tho  invosj* 
j fixations  of  tho  Czechoslovakian  scientific  workers ,  was  confirmed  by  j 
•the  ewpoiir.cnts  of  Soviet  authors  (Smoredintsov).  j 

!  V/o  should  also  note  that  from  the  viewpoint  of  classification  j 

j  Czechoslovakia n  virologists  pu  t  all  the  viruses  of  tho  tick-borno  onccpji- 
j  all  tides  in  Central  Europe  in  the  group  ‘'other  tick-brvne  cnccphalatid.es  " 
! (spring-c'Jicv.cr  host  Russian,  two-vravo  mcningc  one epho  1:1  tie ,  and  others).] 
<Cor  scientists  doubt  that  according  to  data  existing  at  present  th.y  cah 


iiv.ij  goats*  milk.  Sc 


un  one  oasis  ox  a  znorougn  Qcoxogxoo-parasaooxcgicai  analysis  oxi 
tick  infestation  of  cex*tain  biotopes  in  Central  Europe,  supplemented  tv 
the  results  of  virological  and  epidemiological  investigations,  we  can  j 
present  a  plan  of  classification  of  the  Control  European  natural  foci 
of  tick-borne  encephalitis,  vldch  are  distinguished  by  characteristic 
ccolcgico-parasitological  and  other  features ; 

1.  Natural  foci  in  the  lowland  and  hilly  forest  regions  (up  to 
6C0-8C0  Teeters  above  seas  level).  They  coincide  with  places  of  active 
tick  infestation,  for  the  most  part  in  nixed  or  deciduous  forests  (in 
isolated  cases,  also  in  coniferous  forests),  in  which  cattle  do  not 
graze  at  tho  present  tine.  Now,  in  these  foci  of  tick  infestation  tho 
rain  source  of  blood  for  the  Ixodes  ricinus  imago  are  wild  animals  which, 
as  I  mentioned  above,  are  intentionally  bred  by  nan.  Transmission  of 
the  virus  to  ran  by  ticks  is  accomplished  when  he  walks  or  works  in  the 
weeds.  The  Eeroun  basin  can  serve  as  an  example.  This  Central  European 
typo  ex'  forest  foci  of  encephalitis  in  the  Central  European  forests  is 
different  fre  t  the  natural  foci  of  encephalitis  in  tho  virgin  taiga, 
which  has  not  boon  reclaimed  so  far  by  nan.  Central  European  B;rild  foci 
of  tick  infestation"  are  associated  tdth  forest  which  has  been  subjected 
to  the  influence  of  ran  repeatedly  in  the  past  (conversion  of  forest  tej 
(field  and,  conversely,  active  grazing  of  cows,  hogs,  goats,  planting  of 
;i.,.;zt3  in  certain  places  for  the  third  or  fourth  time  new ! ) .  The  grab¬ 
bing  of  cattle  in  forests,  -which  ’was  stopped  in  Bohemia  and  Moravia  only 
•in  iyf 0-1350,  causes  us,  apparently,  to  place  this  type  of  fccu3  along*] 
-side  the  pasture  foci  of  lick  infestation.  Ur.dor  the  influenco  of  nan  j 
and  contact  with  his  activities  these  foci  have  undergone  a  thousand  I 
(years  of  development  since  the  original  natural  foci  in  the  virgin  for4 
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cot,  but  even  at  tha  present  time  thy  a; o  always  associated  *.:ith  the 
presence  or  :dld  cnirwls  as  feeders  cf  tic!:  imagoes  in  Central  Europe. 

2*  iJatura"*.  foci  associated  with  place  of  accu.*.«Jlation  of  ticks 
in  pastxircs  in  thv.:a  places  whore  tie  cat  Ms  graze  cu  nr.oultiv  ;tcd  Icv.is 
covered  with  abundant  Sue!;  foci  n  o  di3tv5.bu.tnd  o -’icily  cn  the  j 

pastures  of  Slovakia  approximately  up  *ev  a  level  of  SCC-CCO  motors  .  bo  ;o 
sea  level.  The  vain  source  of  bleed  for  the  irago  bore  is  the  graving j 
cattle*  Judging  by  data  so  far  i:;  exist /.ice,  very  favor  tbic  conditions 
for  the  existence  of  such  foci  ca'.st  on  1*  icotoi-.c  soils,  ..loro  tbo  char¬ 
acteristics  ox'  the  vegetation  have  prir-bly  for  a  lo.:0*  t !  .e  created  past¬ 
ure  conditions.  In  foci  where  ticks  arco-el- be  .In  pa, twos  -..piuc- dca  of 
encephalitis  are  known, associated  chiefly  with  the  co/waytion  of  raw  j 
goats*  iiilk,  Rojniava  can  serve  <.  s  an  e'v  pie.  j- 


s  v plus’  nos  <>i 
tion  of  raw  j 


Tr.e  natural  foci  of  encephalitis  of  the  nixed  i/p  -  located  i 


i/rdo 


in  regions  where  pastures  with  an  aba/.  !-r.  ;e  of  ticks  border  dir* oily  orj 
tick-infested  forests  and  whore  a*:  c-.:.:/ar/;e  of  i I C  5  C3  C  0  0*  W  J  v,  J  *». .  .  • )  XI  !  O 
stage  (gar.e,  cow3,  goats).  ihis  type  is  tvansitiow.il  and  .’.iv-.cd  both  . 
f-’ca  the  ecclogicc-parasitolcgical  c.-A  iren  the  epidemiological  stand-  ] 
points.  Feci  in  contain  places  of  Southern  D  dvcv.da  and  Southern  Slovakia 
can  servo  as  examples.  j 

•4.  Katural  foci  associated  with  hilly  or  taincas  regions, 
almost  without  ixodiai  ticks.  At* a  height  of  about  10CO  meters  above  j 
3ea  level  the  distribution  of  the  I.  ricinus  tick  stops.  The  natural  j 
focus  of  this  typo  was  found  by  Czechoslovakian  investigators  last  yeaij 
(Bardocz  and  others),  The  virus  of  tick-borne  oncoph-ilitis  was  isolated  . 
frea  the  brains  of  Arvicola  terrestris  /rater  vo 1>JT,  Sorox  alpinus  /si’  jew, 
Apcdenus  flavicollis  and  Has  nusculus  /house  mouse/  (in  a  house)  in  t hi 
Tatra  Kountains  (about  1000  meters  above  sea  level).  It  way  be  supposed 
that  the  transmission  of  the  virus  to  nan  occurs  hero  only  exceptionally 
and  that  the  virus  circulates  among  small  narrsalo  and  is  probably  trans¬ 
mitted  by  ticks  of  the  subfamily  Camas oidea  or  by  other  arthropods.  Tl've 
existence  of  these  foci  of  encephalitis  has  been  incompletely  studied  | 
to  da  to,  but,  according  to  the  data  of  Docent  Cringsla,  foci  of  er.ceph-j 
alitis  5x*.st  at  these  altitudes  in  -/no  Alps.  [ 

Under  the  conditions  of  Central  Europe ,  where  it  is  impossible  to 
cut  down  any  more  trees  or  break  the  tradition  of  breeding  s gri culturally 
important  animals,  it  i3  important  to  sack  out  spool'’ 1  means  of  prephy-j 
laxls  of  tick-borno  encephalitis.  This  applies  chiefly  to  foci  of  the 
first  and  third  types.  Unfortunately,  those  methods  have  as  yet  been 
very  poorly  studied  for  the  conditions  of  Central  Europe,  The  ratter  is 
‘dearer  with  rogard  to  the  pasture  foci  of  tick-infestation.  j 

The  existence  of  natural  foci  encephalitis  in  Central  Europe  is  ; 
not  only  an  interesting  example,  but  it  obliges  U3  to  do  further  verb.  ! 
In  the  areas  reclaimed  by  nan  in  the  original  foci  natural  foci  r.c !. Idled 
by  ran  can  occur,  the  potential  of  which  can  bo  increased  further  by  j 
comparison  with  the  original  as  a  result  of  the  unintentional  activity  ) 
of  man.  f 

Equine  encephalomyelitis  of  the  Western  equine  cncophalcryolitisi 


m 


r ; 


.type*  rv.a  >; -renege 


n  ci 


this  disease  -./as  isolated  by  Ljbikcrra  in  1953 


during  o;: orations  cf  a  corprehajesivo  expedition  to  Eastern  Slovakia;  it 


•’..as  isolated,  frc.i  Ixcdas  ricinus _ticks ,  frc:i  Cletliricncrys  glare oles 


voles  and  Gave;:  avanevs  shrews  /t\\o  ccvcaon  shrew/  •  In  195^ »  during  cev.l 
- 4”'  work  nlc.ig  tho  Ennufce,  Bar  dees  isolated  this  virus  also  fren: 


mcnsxvo 


‘Apodr.as  f.uv.icolllj.  Banos  (19 $6)  isolated  tho  virus  of  equina  encaphj- 
aioryelitis  the  brain  of  a  dead  nan*  I 


1 


Unexpected  detection  of  this  virus  fre.e  natural  foci  without  pro 
•lirJuvry  cp  V'.c.  •  ec?-0.y5.eal  indications  ccnfi’onts  us  with  tho  problem  of 
!:;tndy.hig  its  significance  for  de::es tic  aninals  and,  as  tha  observation 
(of  Ear.as  c! ecus,  for  :r:i, 

Lynphcoyti®  ch^ricnonlngitis.,  Strains  of  the  pathogen  of  lynph- 
ccytio  chorio  .orlugitis  havo  basil  isolated  repeatedly  fro*  Mas  msculus^ 
ip edo_.es  ilsvicoliis ,  A*  nierotus  /harvest  notice/  in  Bohemia  and  31cv-j 
fa’. la,  i'rcq-vvntly  fre;  relents  living  in  wild  nature  (Benin,  Bardocz, 
LIb.lkcxa  av.-l  others)* 

Q  favor*  Tho  g-xtp  at  tha  institute  of  Bpidc.-iioltvy  and  Kicrc- 
, biology  (r.ad'.i  ,  Syvuook,  Cavil!:  and  others)  nr.de  a  systematic  investiga¬ 
tion  of  the  distribution  of  Q  favor  in  his  tern  Bohr. ’.in*  Co  tailed  in-  ! 
vec Ligations  by  tils  group  shoved  that  Q  fovar  in  tills  area  i3  of  tho  ; 
nature  of  ant  hr  op  esc  or  esis ,  which  is  spread  anon"  domestic  animals,  uhibh 
era  tha  son.  cos  of.  info clirn  of.i--.au  In  this  phase  of  the  epidutiic  andj 
epizootic  processes  tha  vectors  play  only  a  secondary  role*  Tho  nature -L 
fcci  of  Q  fever  ara  developing  in  tha  Czechoslovak! r. n  Republic,  as  th3  j 
works  of  our  investigators  have  shc.m,  in  a  direction  opposite  to  the  } 
usual  for  diseases  ’.rich  natural  foci*  Tho  infection  is  gradually  spread¬ 
ing  fre.a  dc.iestic  anirals  to  wild  nature ,  as  a  result  of  wrhich  natural 
fcci  cf  Q  favor  r.r a  occurring  in  certain  areas  of  Czechoslovakia* 

In  the  Czechoslovakian  Republic  s  trains  of  Coxiclla  bvu’noti  havq 
boon  isolated  fro.i  Ixodes  ricinus  (Ber.da,  Ron),  from  Dornacentor  nargiij- 
atus ,  Haena ply  sails  punctata  (Kijnansld.  and  others),  from  Ontithosyia 
biloba  (  Syrucok  and  Gavlik)* 

In  wild  animals  and  birds,  it  has  been  shown  serologically  that 
nary  of  then,  living  in  tho  vicinity  of  sick  agricultural  animals,  havd 
been  in  contact  with  the  pathogen  of  Q  fever.  Gavlik,  Syrucak  and  othej 
found  pestivo  results  in  the  following  spsoic3  of  birds :  Bryobato3 
najor,  Chlcris  chloris ,  Enboriza  citrinclla,  TringUla  coalebs,  Hotaci-J 
11a  alba,  P.icanicurus  cchruros,  Hlrundo  rustics,  Delichon  urbics,  Fassqr 
do  ’.asticus,  end  in  tha  gr  oup  of  Ear.;  :al3,  in  Rattus  norvegicus  /brown 
rot/*  ferologically,  Q  fever  was  also  found  in  Mas  uusculus,  Sorex 
l  armor  e,  roe  dear  ani  doer  (the  works  of  Brczina). 

!  the  r.aans  of  occurrence  of  natural  focalization  of  Q  fover  need 

further  study*  Arcording  to  tho  data  of  s:aa  other  i.v/estigators  (len ( 
Raduan)  it  nay  also  ba  supposed  that  in  various  places  of  our  territory 
non -imported  natural  foci  of  Q  fovor  nay  exist* 

Tularenia*  In  a  natural  focus  of  tularonia  In  South  Moravia 
Taibcrgcr  and  Ber.da  (7MA.)  isolated  strains  of  Bactcritu  tC  •  ron30  fl'c.i 
Ixcdcs  ricinus  and  Eorviaccntor  pictus  ticks  and  fre.a  Clethvionciys  glai¬ 
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eolus  and  Apcdojius  flavicollic  rodents ,  wldlo  Aldcwa  isolated  then  fror.j 
muskrats  in  I  fv«5  tern  Bohemia.  \  I 

j  Leptospirosis  •  Important  data  have  been  obtained  in  the  i.r/cstij- 

! gations  of  natural  foci  of  leptospirosis,  This  problem  has  been  worked’’ 

!iout  thoroughly  by  Xmety,  Pokonii  ar.d  cthei*s.  In  the  Czechoslovakian  • 
Republic  at  the  present  tire  13  different  spneves  of  animals  are  !oc  a  | 

—  tho  reservoirs  of  loptospiras  in  wild  r ,vta.a  belonging  to  10  cycoics 
;ar.d  types.  • 

|  To  date,  little  attention  h..s  b:  ;n  given  V;  Ik:  poss.lV-15.ty  of  ; 

j existence  of  natural  fccaliz-iion  of  s..:e  infections  cf  domestic  animals, 
such  as  brucellosis,  ornithosis,  rabies,  toxoplasmosis,  ot;»  It  .ay  ccj 
supposed  that  in  C  2  c  c  I ;0sl e vakin  extensive  sources  of  br«.. :  ;ll:.;is  exist  ^ 
in  nab.iro  (llijnanski).  Krjivnika  and  others  isolated  Kora  tkay,  70  stray. -is 
of  Erucolla  o'.iis  froa  krros.  j 

Extensive  nicrobiolojical,  cliisfly  virologies 1  ar.d  lc;/;osp.Vro?.o  j;- 
ical  invoald.cat3.ons  could  not  have  been  ucocnplishod  to  such  a  degree  i  ? 


in  tho 
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.... 


bacteriology  and  parasitology  t:oro  not  fully  developed, 
diseases  frequently  it  has  beer,  parasitology  which  has  indlcW.d  tho  vr./ 
alone  ■which  tho  investigation  of  various  aspects  of  a  natural  focus  pro¬ 


ceeded.  Parasitologists  have  noted  tho  most  important  links  of  the  focus, 
have  determined  tho  interrelationships  between  various  ccnstitu -.nts  of  » 
tho  bioccenosis  of  the  focus,  have  classified  the  biotope,  ar.d  have  se;:’- 
orally  been  guided  by  the  ideas  of  'Academician  Ye.  II.  Pavl -..vslciy  on.  I 
natters  of  pc  x'asitologicol  investigation  of  natural  foci  cf  infectious  ! 
diseases.  | 

Czech  and  Slovak  investigators  of  natural  foci  of  infectious  dis¬ 
eases  are  developing  tho  teaching  of  Academician  Pavlovskiy  as  applied  j 
to  the  conditions  of  a  locality  vhich  has  boon  cultivated  for  a  tong  j 
tine.  On  tho  model  of  Soviet  science,  using  comprehensive  collaboration 
by  clinicians  and  epidemiologists,  microbiologists ,  parasitologists,  ! 
zoologists  and  other  specialists ,  they  kavo  found  a  suitable  r.ethcd  off 
solving  large-scale  and  complex  problems  in  a  short  time  (twc~three  • 
years),  tlie  solution  of  which  is  beyond  the  capacities  of  a  single  in-  j 
ve3tigator.  | 

Tha  prospects  and  final  aim  of  ir.vo s tiga tions  of  natural  focal-  ; 
ization  are  to  preserve  tho  health  of  the  workers  of  Czechoslovakia,  td 
protect  animal  husbandly  and  plant  growing  from  losses  inflicted  by  con¬ 
tagious  diseases  with  a  natural  focalization,  and  to  concern  ourselves  ! 
with  the  elimination  or  disinfection  of  the  foci,  iron  these  viewpoints 
the  investigations  have  hardly  been  begun  and  require  further  develop-  > 
lacni.  •  j 

The  results  achieved  oblige  scientific  workers  in  all  tho  discip¬ 
lines  included  in  the  investigation  to  develop  further  work  for  the  pro¬ 
tection  of  health  and.  tho  agricultural  efforts  of  Czechoslovakian  workers 
and  for  tho  enrichment  of  science  with  new  data  in  even  closer  bro  *i/ 
collaboration  between  Czechoslovakian  and  Soviet  scientific  workers.  ! 

* 
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;  'cyan  cur  on  the  ctuiy  cl  <: :  •  ivr :p ;sno ;os  in  1J-V+,  but  J 

•  ui  ".  v;  t.* ee  those  works  Co  tit  only with  anihu-orur.;;  be  bbotops3  and  agri- 
:-...i2t:..v.I  .-v-inals*  Beginning  wich  1950  *.:o  have  started  to  occupy  oar-  I 

:.>lw.-.  with  tho  natural  landscapes  coo.  bicecr noses  of  stall  ratals*  J 
Soforo  preventing  the  study  of  antliropozocnosos ,  vj  consider  it  | 
no  .scary  to  make  cr.o  torn  biological  ec.ner.t,  In  classifying  infectious 
.  *■.{:■.. :..:cs Jisti -guirh  boi::c - n  three  toi,v«s:  "oconeecs”,  that  is,  infeeb 
blcus  .'lisoaocs  of  aul-irls  ?.l:.:e,  for  ore. -pie,  hog  plaguo,  long-horned  ) 

:  attic  pl;.-t,.'5;i:m>’aroponoocs,‘,  infectious  diseases  of  wan  alone  (typhoijd 
y.nd  typhus  fevers),  including  th;.;o  which  are  transmit*  tod  by  jvsano  of 
Ivecho.'S,  for  eeoe pie,  lice;  ‘Vv.thvopozccnosos 11 ,  that  is,  infectious  dis- 
joaso  of  ce-.-h.ials  which  are  irousa-ttod  to  ran  either  directly  or  through 
[vectors* 

;  'his  ter..ii;iology  has  been  accepted  by  the  Cctuission  of  Scientific 

j  Council  of  the  Miniatiy  of  Health  of  Poland  for  the  purpose  of  classifjf- 
1  fug  the  particularly  dangerous  infectious  diseases,  aaong  vliich  the  1 
| Cenrbssien  included  plague,  smallpox,  tularemia,  encephalitidcs  with 

•  natural  fccalization,  anthrax,  glanders,  psittacosis,  trichinolliasis , 

•  und  lep voepurosio  • 

I  Polish  landscapes  are  very  heterogeneous,  beginning  with  tho 

;  territories  of  mountains  and  hills  (Carpathians,  Tatras)  to  tho  lowland, 
ars’.y  anl  forest  plains  (Belovejski  and  other  dense  forests,  the  strips 
:t  ti.rit  uy  above  the  Vistula,  Bug,  Odor)  and  biotopes  lying  cn  tho 
faor_  of  :nc  Baltic  Sea  seed  in  the  deltas  of  the  Vistula  and  Odor* 

the  territory  of  Poland,  unfortunately,  has  I’cpeatcdly  been  the 
oat’.:. ay  cad  tho  theatre  of  military  operations,  which  nay  have  and  lias 
had  a  a:.r;..vus  reflection  on  the  epidemiological  situation  in  tho  country 
today*  I 

Cf  particular  importance  is  tho. boundary  of  the  biotopes  of  the’ 
Soviet  iVi.cn  (ecological  characteristics  cf  Haliningradskaya  Cblast,  I 
covin**  Belovcahslcaya  Pushcha,  and  Poles lye,  the  territory  and  forests  j 
>-f  Y.f.y.ya  and  the  Carpathians),  tho  biotopes  of  Germany,  lying  behind] 
the  Cder  and  the  Kiessc  Rivers,  and  the  biotopes  of  Czechoslovakia.  j 
As  a  result  of  the  war,  in  a  colossal  c.vltiplicaticn  cr| 

uouac-liko  rodents  occurred  in  Poland,  particularly  in  the  Western  | 

; regions  and  in  the  Southeast  of  Lyublinskaya  Cblast*  The  multiplication 
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was  go  great  that  tho  rural  population  in  places  liquidated  cho:u*  faiv:sj 
and  loft  tho  lands  infostod  with  rodents  •  { 

Tho  government  at  t!iat  time  placed  no  at  the  head  of  a  ccmicsicp 
•for  tho  investigation  of  this  catastrophic  multiplication  of  rodents  cod 
J fields  and  in  houses  of  rural  areas,  for  the  study  of  the  causes  of  this 
I phenomenon,  of  tho  spocies  composition  of  tho  rodent  population,  of  t’.cj 
i developmental  dynamics  and  migration  of  rodents,  Microbiology  and  cp.b:-| 
jcotology,  At  that  tine ,  tho  main  species  involved  was  the  carmen  vole, 
Microtus  arvalis,  vhilo  tho  causes  of  the  epizootics  among  tho  noeso-lilo 
rodents  woro  Pustcurella  multocida  and  Salmonella,  r^steurclla  tularen- 
sis  was  not  found* 

For  the  purposo  of  rapid  exfcexxainaiion  of  mouse -like  rodents  in  } 
the  houses  and  in  tho  fields  wo  vised  chemical  and  bacteriological  agon+b. 
After  becoming  acquainted  with  materials  on  the  extermination  of  rodents 
in  Copenhagen  and  in  Paris  axe  decided  to  use  tho  Salmonella  Ccvnyozi* 
strain  from  tho  Pasteur  Institute  for  bacteriological  control  of  rodents. 
In  1945-1946  about  %),CQQ  liters  of  this  culture  w-va  "  ;ad  as  baits,  He] 
complications  were  recorded  among  people  or  domestic  animals,  and  the 
effect  on  seme  territories  was  good. 

Further  investigations  were  made  in  Shchc  tsins’  :aya  Oblast,  where? 
tularemia  was  found  in  people  and  in  hares.  In  the  biotopes  where  tul-; 
arcaia  was  found  snail  mammals  were  caught  by  means  of  cylinders  dug 
into  tho  ground. 

In  1953  17  species  had  been  detected  with  tho  following  nur.’oor 
of  specimens!  1,  lUcrotus  arvnlis , ■ 2607  specimens;  2.  Microtus  r 
ceps,  162;  3»  Microtus  agrestis,  1;  4.  Pitymys  subterraneus ,  1;  5* 

Arvicola  terrestris ,  2;  6,  Hus  nusculus,  84;  7»  Mv.s  polonicus,  6; 


a  c  oi- 1 
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•  Micrcwys  ninutus,l4;  9»  Spimys  norvcgicus  (itattus  corvcgicus),  21;  j 
0,  Apodemus  agrarius,  49;  11,  Apcdemu3  sylvaticus,  19;  12,  Sciurus  j 

vulgaris,  8;  13,  Sorox  araneus,  143;  14,  tor  ex  minutus,  97;  15*  Talpa 
europea,  22;  16,  Koorys  fodiens,  $;  17,  Erinaceus  roumanicus ,  1,  j 

In  striving  to  obtain  a  scientifically  substantiated  picture  of! 
the  location  of  the  small  mammals  in  various  biotopes  of  Poland  vie  nadi 
further  investigations  of  tho  rodent  fauna,  in  Lyoblinskaya  Cblast  along 
the  Rivers  Bug  and  Solokia,  where  swamp  fever  in  people  is  endemic,  j 
Hero,  the  same  cylinder  method  was  used  for  catching  small  rju.rn.als  in  j 
1955-1956,  Characteristic  of  the  landscape  of  this  locality  is  a  jur.e  | 
tion  botween  dry  fields  and  marshes,  wet  meadows  and  peat  bogs,  Simula 
taneously  with  catching  small  animals  we  made  methodical  note  orolcgi cal 
observations  in  order  to  clarify  tho  effect  of  climatic  factors  on  thej 
multiplication  of  small  mammals.  Ten  parameters  were  studied:  bare-  j 
‘metric  pressure,  air  temperature  (by  dry  and  wet  thermometers) ;  water  j 
I  vapor  pressure,  relative  humidity,  the  temperature  of  tho  svirface  por-  | 

]  then  of  the  soil,  the  direction  and  velocity  of  the  wind,  characleris-  j 
•ties  of  clouds  and  insolation,  j 

There  were  marked  differences  in  the  climatic  conditions  between 
1955  and  195^*  The  summer  of  1955  tfas  humid  and  warn;  the  summer  of 
1956,  conversely,  was  drier  and  colder.  However,  we  did  not  find  any 
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difiiiito  differences  in  xho  lives  of  che  rodents.  J  * 

As  a  result  of  catching  snail  normals  iron  July  through  September 
195J3  3”.  the  environs  of  tho  village  of  I’cniruvck  id.th  the  junctions  of  1 
biotopes  characteristic  of  then,  913  mammals  of  14  species  were  caught,| 
rrr.cly:  1.  Microtus  arvolis,  448  specimens ;  2.  Mas  musculus ,  157  spec¬ 
imens  ;  3*  -A' vie  cl  a  terrostris,  75;  4.  Ondatra  cl bethica ,  6  0;  5-  Spii-ys 
rorvc-icuv,  43;  6.  Aoedemus  sylvaticu3,  30;  7>  Erinaccu3  rounanicus  i 

/hedgohe-/,  23;  8.  liccurc  fsdiens  /Tutor  shron/,  22;  9.  Sorex  arancuc , 

12?;  10.'Crl  ;evus  er5.ee  tea,  10;  11,  Auodiuus  agrarivs  /field  rjwnnJ* 

8;  12,  Mler..  ys  "inxtus  /harvest  urn:;?/,  3;  il.'ialpa  coropca  /nolo/, 

3;  14.  Cr:vA4iva  lcuccdon /!;hit>~tcat:.:.1  Jhrew/ ,  2. 

:  .  tie  sane  locality  in  l>5o  r.  total  of  929  relent c  of  tho  foll- 
c:rL..  ;  1/  r..:veic3  ware  caught:  1,  Micro tus  arvalis,  3^0  specimens;  2. 


c-.l-;  1/ 


c  -.e  agrr  r.-.us »  x;  o„  oroexaura  xeuceacn,  y.  xaj.pa  curcpoa,  j, 

1C.  Sore;:  mevutus,  13;  11.  I’scnys  fediens,  23;  12.  Cries  to  3  cvicctus ; 

33;  13*  M*v-t:ia  nustcla,  ;  l4.Micrenys  ednutus ,3 ;  15*  Clctbrionomys 
gl: roolv.c,  10;  16.  Epirnys  norvegicas,  7;  17*  Sorex  srancus,  1. 

As  a  rastilt  of  the  oxpsditionaiy  invo sties. tiens  mado  in  Bolovc-j 
shshaya  Pushcha  in  1955  and  19 5o  22  species  of  mammals  were  caught,  j 
The  :uin  species  here  wore  Clethrioncnys  glarcolus  and  Apedenus  flavi- 
ccllis.  tlix’d  place  with  regard -to  the  census  was  occupied  by  Sorex  j 
rvrnrrs.  Of  the  group  of  now  species  which  wore  not  found  in  the  other 
biotopes,  mention  should  be  made  of  Lj i onys  nitcdula  /dormouse/  and  | 
Sore:-:  mersp/gmae us.  ! 

fete  should  also  be  made  of  tho  cany  years  of  methodical  work  of 
the  Institute  of  Zoology  of  Lublin  University  on  the  study  of  tho  locah 
tic.i  of  seusliks  in  Lyablinokpye  Veyevodstvo  /province/ .  Settlements  j 
of  siusi;j:c  v  n  Lyublinskoyc  Cblast  were  connected  historically  with  their 
sc :  tier  in ’.s  in  Volynskaya  and  L*vovskaya  oblasts.  This  work  is  of  great 
sa._tat5.su  sly.Aficanco,  and  we  shall  continue  it  methodically.  j 

v:_tu  .le  aid  of  the  Main  SaruLtacy-Epiclemiological  Administration 
use  Ministry  of  health  and  the  Polish  Academy  of  Sciences  our  inst- 
i  tat  as,  particularly  the  Institute  of  ITaval  Medicine  in  Eanzig  and  the 
Institute  cf  Rural  Hygiene  in  Lublin  are  continuing  work  in  making  oui 
the  fleet  sac  ecological  map  of  distribution  cf  smell  romals  and  theii 
ectoparasites  in  Poland,  using  an  example  from  Soviet  medical  zooecol- 
cgical  ar.d  epidemiological  investigations  in  this  cciir.cction. 

All  of  the  mammals  listed!  above  ware  carefully  studied  by  tho 
methods  of  bacteriology,  virology,  serology,  histopatholcgy  and  others. 

An  investigation  was  also  made  of  many  other  wild  animals,  including 
birds.  Cfwthe  mammals  mention  should  be  made  of  Lepus  eurooaeus 
/rabbit/,  Cryctolagus  cuniculus  /rabbit/,  Mustela  nivalis  /weasel/, 

Maries  foina  /marten/,  as  well  as  certain  forest  ruminants.  Of  tho 
birds  mention  should  bo  made  of  Corvus  coroix  /raven / ,  Butco  buteo 
/V"k/,_, Tito  alba,  Strix  aluco  /owl/,  Fulica  atra  /coot/A  Pica  pica 
L  ..pi -J ,  Pluvialis  agi-arius  /plover/,  Cuculus  canorus  /cuckoo /,  Kir- 
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undo  rustic*  /swallow/ 

In  tho  investigation  of  wild  animals  the  following  paikorwu:  of  | 
anthropozoono3cs  voro  found;  1*  Paste vrella  tularc-nse  —  in  cc.xien  I 
voles  ,  Ixcdc3  ricir.us  ticks  and  hare 3  ♦  2.  Pas  tourclla  siulhceii’a.—  fre¬ 

quently  iji  riouec-liko  rodents  and  hares*  3,  Fa&teurolla  redeni-Aun  — 
frequently  in  nouse-likc  rodents  and  hares.  4,  Brucella  fcruccl  —  in  • 
hares.  £•  Listorolla  sonocytogcnes  —  in  ccrr.on  voles  and  hares.  6.  j 
Evysipclothri::  —  in  tho  wild  pig  and  certain  wild  vuriaiants  •  7.  Loptc- 

cpira  grippe  typhoon,  L.  eciro,  in  all  small  r.ar.rnls .  8,  S:0  ior.cdla  ty4 
phi  rairiun,  in  ..ousc-liko  rodents.  9,  SnXr.onolla  iyphi  abdc-.-uoalls,  in 
rats*  10.  I-yecbr.ctoriua  tuberculosis,  bovine  typo  —  in  cor.non  voles.! 
11*  Leptospira  ic tor ohacr.cn v.agiao  —  in  rats*  12.  ili.ckottsir  3  —  in  j 
rats.  13*  Virus  of  tic!;  -'oorno  encephalitis  • —  in  morae-liko  rodents,  j 
ticks  ar.d  mosquitoes*  1^.  Tricldnella  -pii.-i3.is  —  in  nov.se-llko  rodents. 

Curing  the  epizootics  among  acucliks  in  Lyublinskcye  Yoyovedstvo 
lie  found  Pa  j  tourclla  moltocida  and  P.  rcdontivia.  In  denes  tic  animals  j 
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Cosiolla  burnati,  B.aathracis  and  others  wars  found. 

Investigations  arc  being  mad 3  on  toxoplasmas  in  rodents*  I 

I  have  presented  briefly  tho  basic  results  of  ran/  works  which  I 
wore  dcr.o  even  before  the  war  by  Anlgstoln,  Weigl,  Zvoj,  Parras  ar.d  in] 
the  Foople^  Democracy  of  Poland,  by  Skrodski,  Mojidri,  Parras,  Tvorekj 
Ponel,  Zvej,  Sirm,  Psesnicld.,  DcmbrcwsldL,  IAr 'centers,:,  a ,  Javocki,  Med-  j 
kowckii  Kozar  and  other  scientific  irdrkors  of  s .  ..  •  1  ary-spidoriolc gleal j 
Institutions*  j 

In  conclusion,  as  a  member  of  the  scientific  council  of  Minis trj- 
of  Health  of  Poland  as  well  as  in  tho  capacity  of  a  former  worker  in  1 
tho  World  Health  Organization  of  tho  Uiiited  Nations  (Geneva )  and  a  for]* 
mar  member  of  tho  International  Bureau  on  Epizootics  (Paris),  I  consider 
it  necessary  to  evaluate  tho  achievements  in  Poland  critically  and  to  , 
advance  certain  important  general  concepts  at  this  great  conference  of! 
Soviet  scientists  and  specialists*  j 

Polish  scientists,  undoubtedly,  havo  made  a  great  step  forward 
along  tho  line  of  investigating  the  fauna  of  certain  landscapes  of  Pol|- 
and  from  a  medical  standpoint  and  ecology  of  a  number  of  animals.  Thijs 
has  become  possiblo,  because,  first  of  all,  the  government  has  given  up 
tho  necessary  conditions,  organizing  our  institutes;  secondly,  the  ide^s 
of  preserving  the  hoalth  of  the  rural  population  havo  obtained  complete 
recognition  and  support;  thirdly,  Polish  science  has  established  ccn-  j 
tact  with  world  science  and  Soviet  medical  science*  iloto  should  be  made 
of  the  significance  of  tho  teaching  of  Academician  Ye.  ’!.  Favlovskiy,  \ 
of  your  /this  Polish  writer  is  addressing  a  Soviet  group/  literature,  j 
of  contact  with  your  scientists,  who  were  guests  ar.d  confreres  in  Pol-] 
and  and  whom  we  have  recognizod  here.  However,  on  becoming  acquainted! 
with  year  achievements,  particularly  at  this  conference,  we  see  that  1 
wo  havo  far  from  enough  cadres  of  medical  zoologists,  ecologists,  parr.;. 
sitologiots,  and  other  specialists .  We  shall  havo  to  correct  this* def¬ 
iciency  soon*  ’  *  j 

Wo  must  organize  oven  better  collaboration,  international  syr.- 
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j peals,  c::oh'.ngo  of  publications,  scientists,  etc.  V'o  trust  t'ico  an  activo 
•  part  in  tho  work  of  tho  World  Health  Organisation  of  tha  Cni.tcd  rations# 
i  Tho  prcblc;  is  which  trc  are  studying  require  collaboration  on  a  world-wico 
scale,  despite  tho  difficulties  standing  in  tho  i.ay  of  this.  Thereby,  I 
{ws  r.ust  bo  guided  prir  rorily  by  tho  idea  of  welfare  and  health  of  tho  pop- 
j  viatica  in  all  countries  of  tho  world,  by  tho  cacrcd  idea  of  peace 
:  throughout  tho  world  I  .  1  j 
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